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EXECUTIVE SUMMARY



1.0 Opening Ceremonies

The Marine Pollution Monitoring and Information Management Inception Werkshop was
held on 8-10 April 1996 at the Manila Galleria Suites, Pasig City, Philippines. It was attended by
representatives from ten countries (See Annex 1). Also present were Mr. Kevin McGrath, the
UNDP Resident Representative, Dr. Chua Thia-Eng, the IMO Regional Programme Manager,
and Dr. Gil S. Jacintg, the Marine Pollution Monitoring and Information Management (MPMIM)
Network Coordinator.

The workshop opened at 9:00 a.m. with a welcome address by Dr. Chua Thia-Eng, followed
by the keynote address of Mr. Kevin McGrath,

Dr. Chua Thia-Eng addressed the intrinsic linkage between pollution monitoring and coastal
management. He drew attention to the dearth of information on environmental trends in the
ASEAN region which made prescription on management intervention difficult. Dr. Chua stressed
that this is further complicated by the uncoordinated efforts between agencies responsible for
marine development and information exchange. He mentioned the benefits that can be derived
from joint communal and industrial initiatives in monitoring environmental changes, reducin
pollution outputs, and supplying needed manpower and equipment. The IMO Hegioﬂa%
Programme Manager maintained that if each country establishes a long-term monitoring program
at specific sites, it would not be difficult to eventually do a trends analysis of general patterns
portrayed by environmental changes.

In his keynote address, Mr. Kevin McGrath cited that the Programme was a manifestation
of UNDP's commitment to uphold agreements based on the 1992 Earth Summit. He reiterated
the importance of estahlishing an effective network of participating countries for pollution
monitoring and information management. The UNDP Representative underscored that learning
from the experience of other countries is beneficial and instrumental in bridging the gaps in the
development of a regional programme. A marine pollution program would help provide the
needed impetus to put in economic terms the degradation of the marine water quality and to
asser! political influence in drawing policies towards the protection of the marine environment.
Mr. McGrath recapitulated that a multisectoral approach had been cansiderably accepted by the
civil society. While aiming at scientific certainties and accuracies, there is a need to include the
actual stakeholders invalved.

The full text of the speeches by the IMO Regional Programme Manager and the UNDP
Representative are attached as Annex 2. :

The agenda for the Inception Workshop are attached as Annex 3.
2.0  Country Reports

The Inception Workshop commenced with the detailed reports presented by each country
representative (See Annex 9).

3.0 Monitoring Strategies
The Network Coordinator presented a table of parameters used by institutions such as the

IOCMWESTPAC and MUSSELWATCH. This served as an introduction to the discussion on sampling
parameters,
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Figure 1 illustrates the classification made by the Global Ocean Observing System (GOOS)
on the physical, chemical, and biclogical parameters that fall under three categories based on
impact and difficulty of measurement, which are as follows:

Category 1: Medium to high impact, low difficulty
Category 2: Low impact, medium to high difficulty
Category 3: Medium to high impact, medium to high difficulty

FIGURE 1. Categorized Global Oceanic Observing System (GOOS) Parameters
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The participants agreed to include the parameter pH in GOOS’ Category 1. They also
agreed to use the GOOS categories as a guide for marine pollution monitoring.

4.0 Criteria and Standards
The Network Coordinator clarified the difference between the terms criteria and standard,
A difference in the sets of criteria and standards used by most of the countries was noted. To

standardize information for future exchange, the participants agreed to take part in intercalibration
and intercomparison exercises.
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2.0 Design and Implementation of a Monitoring Program

The Network Coordinator emphasized that monitoring may be categorized into three types:
compliance, hypothesis testing/impact assessment, and trends analysis.

The differences in the sampling strategies of each country are detailed in Annex 5.
Water, sediment, and biota were presented and discussed as sampling matrices,

Most participants did not express any difficulty regarding water and biota. Some, however,
mentioned that they did not perform any sediment analysis either because they fail to see the
relevance of sediments analysis or they lack the necessary equipment for such a methodology.

Dr. Voravit Cheevaporn of Thailand proposed that the method of the US-EPA cancerning
priority pollutants (Annex 6) be adopted to identify the matrices which need to be sampled. The
method is based on a flow chart (Figure 2) which considers the properties of a pollutant and a
prepared list of priority pollutants (Table 3). The use of this method greatly reduces unnecessary
collection of samples, therefare, saving time, equipment, and finances.

FIGURE 2. Derivation of Categories for Priority Pollutant Monitoring

EPA Priority Pollutants —|

S | S

' , |
5‘ Mon-Persistent |[ Persistent J

D i 1
| Non-accumulative ‘ ‘ Accumulative ‘
s ) Sl
SO W , i e | s =
4 LNoanur_o[atileJ 3 | Volat?!_e_ ‘ 2 ‘ _Ea}i!u 1 lNon-w:tI?t_EJe |

Note: Categories characterize each pollutant according to a simple hierarchy based on chemical persistence and
binaccumulation. Pollutants in categories 1 and 2 are persistent and may bioaccumulate or enter foad chains.
Categories 3 and 4 include pollutants that are persistent but non-accumulative and are toxic on direct exposure.
Category §includes those pollutants that are no n-persistent and consequently remain toxic over shor time periods
or limited distances from the pollutant source. (Refere to Table 3 for a detailed classification of several pollutants.)

6.0 Format for Data Exchange

The question of how to exchange information among countries in the light of unique
conditions in each was raised. Several qualitative formats were suggested, e.g., percent
exceedances for trends and value ranges for concentrations,

The participants decided that comparisons be based only on the parameters listed under
the GOOS Category 1, including pH as discussed in page 3.
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The countries were also given the option to share whatever data from GOOS Categories 2
and 3 they thought were appropriate. Electronic mail and InterNet access were chosen by
consensus as the primary metﬁﬂd or information exchange. No format was imposed and countries
could give their report in any way they saw fit, i.e., tabular or graphical. It was also agreed that
IMO would help look into the possibility of subscribing to the APFNet for elecironic mail access
for those countries needing it.

7.0 Quality Assurance and Quality Control

The Network Coordinator, based on the country reports delivered earlier, pointed out that
quality assurance and quality control (QA/QC) may not be preserved in many of the monitaring
practices because different groups are responsible for the different aspects of marine pollution
monitoring, He stressed that since commercial and industrial sectors are likely more familiar
with QA/QC (because product quality is part of their business), government agencies responsible
only for monitoring would be at a disadvantage during litigation of pollution violations.

The Coordinatar also added that, unless QA/QC protocols are strong and well-designed,
the governments could be challenged in legal fora. Therefore, there is a need to build up QA/
QC within government monitoring practices to increase the reliability of data acquired.

In view of problems connected with sampling strategies, platforms, and devices, it is
inherently better for protocol to be stringent in sampling and monitoring steps for succeeding
stages to insure that the previous step was correct.

lhe Netwaork Coordinator also reminded the participants to be acquainted with the use of
a chain of custody forms and the need to validate laboratory results against reference standards,

The Standard Reference Materials for Marine Sciences published by the National
Oceanographic and Atmospheric Administration (NOAA) was recommended as a reference and
the American Chemical Society (ACS) software, Data Quality Objectives (DQO), was suggested
to help determine sampling sites and hot spots.

It was decided that regional intercalibration exercises be performed, based on the GOOS
Category 1 parameters and nutrients. The exercises should include at least two labaratories per
country, The Programme would be the liaison for countries participating in the exercises. The
methodologies will not be imposed for the intercalibration exercises. However, methods used
in analyses must be explicitly described and instrumental and analytical methods must be
compared using the same standard.

8.0 Demonstration of InterNet and Electronic Mail Access
The Network Coordinator demonstrated the usefulness of InterNet and electronic mail access.
9.0 Information Exchange Protocol

Information exchange regarding data and analyses results should be in a qualitative format
of the country’s choice, i.e., percent exceedance or averages.

The demonstration sites will be used to generate data for selected parameters common to
all countries. It was suggested that the Network start with the prablems stated in the country
reports and progress towards trends analysis and queries.

The primary information exchange protocol should either be through the InterNet or through
electronic mail.
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10.0 Marine Pollution Monitoring Manual

The participants were asked to comment on the Marine Pollution Monitoring Manual (See
Annex 7) provided during Session I. They were encouraged to add or delete procedures and
make recommendations.

11.0 Recommendations

The GOOS Category parameter was adoEred as a guide in marine pollution monitoring
and it was recommended that information exc ange between countries be based on, but not
limited to, GOOQS Category 1 parameter, including pH.

Information must be shared regarding the following key parameters: oil and grease, total suspended
mtter, nirate-nitrogen, phosphate-phosphorus, temperature and salinity, and oxygen expressed as percent
of values below 70 percent saturation. Other data may be shared by countries as they see fit

Regional intercalibration exercises will be performed using the GOOS Category 1 parameters (including
pH) and nutrients. These exercises must include at least two laboratories per country where instrumental
and analytical methods should be compared using the same standard.

Both Electronic Mail and the InterNet will be used to exchange information and future projects,
including:

1. the areation of an InterNet home page focusing an pollution monitoring data exchange; and

2. the computerization of the Directory of Institutions and Scientists Involved with
Marine Pollution in the East Asian Seas by which contacts may be accessed.

The following areas have been identified by the respective countries as possible sites for
the submission of data based on the GOQS Category 1 parameters:

Malaysia : Penang Strait

Singapore : Strait of Singapore
Thailand : Chao Phya

Cambodia : Sihanoukville Bay
Indonesia : Jakarta Bay

DPRK : Fast Sea

China : Xiarmen

ROK . Mansan Chinhae Bay
Vietnam ; Van Phond Bay
Philippines Batangas Bay, Manila Bay

Additional information regarding addenda for the marine pollution monitoring manual should
be submitted by the participants to the Programme Development and Management Office (PDMO).

IMO and the Program Network will remain as the primary liaison office for commu nications
for the region and will be responsible for the dissemination of any additional infarmation. The
Programme was also tasked to look into the possibility of providing APFNet (See Annex 8)
access to countries without Electronic Mail capability,

12.0 Closing of the Workshop

The Marine Pollution Monitoring and Information Management Inception Workshap closed
at 3:30 p.m., 10 April 1996, after a brief summary of events by the Netwark Coordinator.
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Annex 1

List oF PARTICIPANTS

1 CAMBODIA LONG RITHIRAK
Ministry of Environment
No. 48, Samdech Preah Sihanouk
Tonle Bassac, Chamkarmon
Phnom Penh
Telefax: 855 234 27844

2 CHINA XU KUNCAN
Third Institute of Oceanography
State Oceanic Administration
No, 178 Daxue Road
Xiamen, People s Republic of China
Telephone: 86 592 208 5880
Fax: 86 592 208 6646

3 INDONESIA ALAM SYAH MAPPARESSA
Directorate for Water and Marine Pollution Control
Environmental Impact Management Agency (BAPEDAL)
Arthaloka Bldg., Lantai XI
JIn. Jend. Sudirman No. 2
Jakarta 10220, Indonesia
Fax: 6221 251 1547
6221 251 1483

4 MALAYSIA PAUZIAH HANUM BT. ABDUL GHANI

Department of Environment

Ministry of Science, Technology and the Environment

12th & 13th Floor, Wisma Sime Darby

Jalan Raja Laut

50662 Kuala Lumpur, Malaysia
Telephone: 603 296 4417
Fax: 603 293 7655

- 603 293 1044

5 DPR KOREA RYANG CHOL
State Hydro Metearological Administration
Oesong-dong, Central District
Pyongyang, DPR Korea
Fax: 850 2 814417

6 PHILIPPINES LEZA ACORDA
Environmental Management Bureau
Department of Environment and Natural Resources
Topaz Bldg., 99-101 Kamias Road
1102 Quezon Cily
Philippines
Telefax: 63 2 924 7540
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7 SINGAPORE

d REPUBLIC OF
KOREA

9 THAILAND

10 VIETNAM

11 UPMSI

NG MIU LAN

Strategic Planning and Research Department

Ministry of the Environment

Environment Bldg.

40, Scotts Road, # 11-00

Singapore 228231
Telephone: 65 731 9712
Fax : 65 235 3379

DONG BEOM YANG

Chemical Oceanography Division

Korean Ocean Research and Development Institute

Ansan P.O. Box 29

Seoul 425-600 Korea
Telephone: 82 345 400 6150
Fax : 82 345 406 4250

SOOPPHAPORN PUKASEMVARONGKQOL
Harbor Department
Ministry of Transport and Communications
1278 Yotha Road
Bangkok 10100, Thailand
Fax: 662 236 7248

VORAVIT CHEEVAPORN
114/115 MOO 15
NONGMON, CHONBURI 20131
Telephone: 38 390 486

NGUYEN CHU HOI

Haiphong Institute of Oceanology

246 Da Nang St.

Haiphong City, Vietnam
Telephone: 84 31 46523
Fax: 84 31 46521

GIL S. JACINTO

Marine Science Institute

University of the Philippines

Diliman 1101, Quezon City
Voice No.: 63 2922 3944
Fax : 63 2924 7678

MICHAEL ROBERTO S. REYES JR.
Environmental Science Program
University of the Philippines
Diliman 1101, Quezon City
Philippines
Voice No.: 63 2920 5301 loc. 7942
63 2931 1543
Fax : 63 2920 6069
63 2931 1543
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12 CMC

13 IMO

NANCY A. BERMAS

Coastal Management Center

2603-D Tektike Towers |

Exchange Road, Ortigas Center

Pasig City, Philippines
Telephone: 63 2 635 5065

632 635 4217

Fax: 632 635 4216

CHUA THIA-ENG
GEF/UNDP/IMO Regional Programme for the
Prevention & Management of Marine Pollution
in the East Asian Seas
P.O. Box 2502, 1165 Quezon City, Philippines
Telefax: 6329269712

EDEN O. MANDAC

GEF/UNDP/IMO Regional Programme for the
Prevention & Management of Marine Pollution
in the East Asian Seas

P.O. Box 2502, 1165 Quezon City, Philippines

Telefax: 6329269712
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Annex 2-A

OPENING ADDRESS
Dr. Chua Thia-Eng, Programme Manager, IMO

On behalf of the Programme and especially the Secretary-General of the IMO, the executing
agency for this regional marine pollution programme, | welcome you to Manila and to this
workshop. For the last four weeks, the Programme had conducted an in-country training course
in Vietnam on sampling and analytical metﬁuds for marine pollution and successfully concluded
two workshops on the legal aspects of marine pollution and integrated environmental impacts
assessment. Both workshops were conducted in the same conference venue in Manila. Today,
we are here to discuss the issues of marine pollution manitoring and information management
in the East Asian region.

| believe Dr. Gil Jacinto, our able Coordinator for the Netwark of Marine Pollution
Monitoring and Information Management, has already informed you of the objectives of the
network and the purpose of this inception workshap. | need not emphasize the importance of
marine pollution monitoring and information management as you are the experts in this field.
However, | would like to take this opportunity to highlight the challenges ahead of us to make
any attempt in marine pollution monitoring more meaningful.

As you are aware, marine pollution monitoring is well-recognized as an important measure
to determine the state of marine environment. A great amount of national effart and resources
have been made in the past and even at present in determining environmental parameters and
level of pollutant in the sea water, Unfortunately, most of the data gathered are not effectively
utilized to predict and forecast changes and possible ecological and socioeconomic impact.
Very often, government gives very little attention or investment in pollution monitoring and if
ever they were carried out, little effort have been made to use the data effectively.

The purpose of environmental monitoring is not only to provide information on the state
of the marine environment but also to indicate the areas of threats at which management
intervention can be addressed. Reviewing the information available on marine pollution
monitoring in the region, it is not difficult to conclude that past efforts had been focusing on
gathering of general information over a wide geographical scale and there is little or inadequate
information on trends of environmental changes. Without information on trends, it is not easy to
prescribe management interventions. While observations on the general state of the marine
environment over a broad geographical scope is essential, specific efforts to demanstrate the
use of monitoring data to improve environmental conditions are even mare crucial.

In most countries, marine monitoring is undertaken by a number of marine development-
related agencies, such as fisheries, environment, marine, transport, port, and harbor. These
agencies have their pollution units undertake a wide range of environmental measurements. In
almost all cases, there are very little coordination between these agencies nor integration of
their results, not mentioning regular exchange of monitoring results. Much of the valuable data
gathered are underutilized. In a situation where funds are limited, effort towards coordination
and integration of data from various agencies would be very necessary.

Pollution monitoring is most effective and best regulated at the local level. It is at this level
wherein management action can be undertaken effectively because the effects of pollution is
felt in areas of impacts, Thus, the local government and the community will have the desire and
will place priority to address pollution that is affecting them. Many national marine pollution
monitoring programs, unfortunately, fail to address po%[utiun at the local level. Thus, there is a
real need to refacus national efforts in their marine pollution monitoring strategies.

MPMIM Inception Workshop & 11



Both the industries and the communities can play useful roles in monitoring the change of
the marine environment. The conventional approach of “command and control* of the private
industries should be modified to involve voluntary reduction of pollution outputs. This will
make regular monitoring very essential. The industries can be utilized to share the roles in
pollution monitoring since they have better equipment and resources, Similarly, utilizing the
community to regularly report on the occurrence of tar balls, fish kills, etc., is another cost-
effective approach.

While scientists realize the needs and importance of cross-boundar information exchange
pertaining to the environmental conditions in each country, there have been difficulties due to
national security and political reasons. However, exchange of information between specific
sites within the same country pose little or no security problems and such effort should be
encouraged and promoted. Determining the trends of change is an important output of monitoring
at the local level. This could provide useful information on the general condition of marine
pollution, If each country establishes a long-term monitoring program at specific sites, it will not
be difficult to piece the trends of environmental changes in the region.

Ladies and gentlémen, | hope in the next few days you will discuss the challenges | pose
to you and come out with recommendations that only members of this network can. | am sure
your work will build on the numerous past national and regional unilateral, bilateral, or multilateral
efforts. It should build on the outputs by many regional efforts, including standardized sampling
and analytical techniques and intercalibration exercises, During the last two decades, UNESCO,
IOC/WESTPAC, GIPME, and GESAMP, as well as new regional initiatives such as the ASEAN-
CANADA program on marine pollution, have provided enormaus amount of information on
pollution monitering methodologies which should be used by our network in undertaking marine
pollution monitoring in the region.

The network will be able to play an important role in reorienting national efforts in marine
pollution monitoring strategies and action programs. Your outputs will not only reinforce existing
and regional éfforts but will also contribute a new dimension towards such endeavor,

Ladies and gentlemen, while posing the above challenges to you, | wish to point out that
you are not working alone. Your network is only a part of the overall regional efforts under the
GEF/UNDP/AIMO Regional Marine Pollution Prevention and Management Programme which
have developed long-term pragmatic strategies in addressing marine pollution arising from land
and sea-based sources. One of the main components of the Programme is to develop
demanstration projects which apply integrated coastal management approach to address marine
pollution. In our two demonstration sites in Batangas and Xiamen, institutional structure is now
in place to undertake marine pollution abatement and control. Similarly, in the Straits of Malacca,
efforts are being made to mobilize the littoral and user states in contributing to a better
understanding and management of this important international waterway.

A great amount of the Programme efforts is being focused on management actions to be
undertaken by national government, including the ratification of international conventions related
to marine pollution, minimization, and reduction of marine pollution from land-based sources,
as well as strengthening national capacity to prevent and manage marine pollution at local and
national levels and the financial means to sustain such efforts. Thus, through such multi-prong
approach from coastal policy to the application of management and technological interventions
at both national and local levels, we hope marine pollution can be minimized in the long run,
This Programme can show how this can be done, but we need you to initiate the effort in your
own countries.

Ladies and gentlemen, it is a pleasure to be here with you today. | wish your workshop a
success, and for our foreign participants, an enjoyable stay in Manila. Thank yau.
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Annex 2-B

KevnoTe ADDRESS
Kevin McGrath, Resident Representative
United Nations Development Programme, Manila

Creetings! Undersecretary Antonio La Vifa of the Department of Environment and Natural
Resources; Dr. Chua Thia-Eng, Programme Manager of the UNDP-GEF-IMO Project; distinguished
participants, guests, ladies, and gentlemen—a pleasant good morning.

During the second steering committee meeting in December 1995, | underscored the
long-term goal of this Programme on the Prevention and Management of Marine Pollution in the
East Asian Seas—that of establishing an effective network for pollution monitoring and information
management among participating countries.

Today, we are gathered here to start the process of setting up a regional marine pollution
monitoring programme. | thank this distinaguished group of experts for participating in this very
significant endeavor to address the degradation of our marine environment.

The United Nations Development Programme believes that in order to develop and
implement policy measures to protect the marine environment from various pollution sources,
we must be able to measure and assess in quantitative terms, the quality of tﬁe environment—
both the physico-chemical and biological parameters. The UNDP also believes that we should
also be able 1o translate these parameters in terms of economic benefits and political impacts,

UNDP’'s support to this regional programme on marine pollution prevention znd
management is a manifestation of its commitment to uphold what has been agreed upon in the
1992 Earth Summit. Foremost among these are the strengthening of regional and national
capacities in formulating policies and legislation; human resource training; building up institutions,
especially, for technological research and development; and shaping mechanisms for public
participation, information flows, and technology exchange.

The management of the marine environment is one area where these fields of action is
most needed. A pollution monitoring programme, in general, will help address a number of
concerns.

1. The need to establish marine environmental information management systems. Improved
access lo meaningful environmental data and information will help enhance the capacity
of governments to utilize environmental information in planning and decision-making.
Information for decision-making is underscored in Chapter 40 of the Agenda 21 which
emphasized the importance of improved availability of information on all aspects of
environment and development for decision-makers towards sustainable human
development. It also emphasized the need for improved collection as well as presentation
of data and information. Information databases can be used to develop indicators to measure
the status, trends of environmental conditions and, consequently, the overall progress
towards sustainable development,

2. The need to prepare regular reports on the state of the environment. There is now a
strong awareness on environmental issues and people from all walks of life must be provided
with a general picture of the state of biophysico-chemical conditions of the natural
ecosystemns: land, air, water, forests, and the biological systems. State of the environment
reports, however, must be based on accurate and scientific information and must be able
to help decision-makers make informed judgments on various policies and plans.

3. The need to set-up or update environmental standards for regulatory purposes.
We are all aware that the national monitoring programmes of East Asian countries

MPMIM Inception Workshop < 13



rticipating in this activity vary greatly—meaning, capabilities and capacities come at different
evels of sophistication. This reality makes the task of this group of experts rather complicated if
not difficult. It is not simply a sharing of information and expertise but also of teahnnﬂgies and
equipment to imﬁlemem the monitoring programme.

In your task to design and implement a monitoring programme, there are a number of
components to be considered. These include: choice of critical rameters, timing and spacing,
sampling and analytical procedures, data storage processing and analysis and a plan on how the
information generated will be effectively utilized by the decision-makers and environmental
managers.

This morning, you will surely learn the extent of disparities in the East Asia on monitoring
capacities and capabilities during the session on country reporting on national pollution
monitoring. | urge all of you to listen intently to these national experiences and try to draw up
lessons to bridge the gaps in developing a sound regional programme where information and
technologies are shared among participating countries.

The entire global community is now seriously concerned on the status of air and water
pollution, marine pollution, loss of biodiversity, etc, This marine pollution manitoring programme
also helps provide the needed impetus to translate in economic terms the degradation of the
marine water quality to be able to assert political influence in drawing up policy measures
towards the protection of the environment.

| would like to emphasize, here, the manitoring approach that has been emerging and for
which considerable acceptance by the civil society has been manifested—that of a multisectoral
approach on environmental management. While we aim at scientific certainties and accuracies
in our data, we should also aim to involve, as much as possible, the critical stakeholders which
include, among others, the community. | trust that this group will be able to develop and
implement madels of this multisectoral manitaring.

The seriousness of environmental degradation has reached alarming levels that immediate
and practical solutions are warranted. Industrial and mining activities have brought about grave
alterations on the environment that have far reaching public health implications,

Itis inevitable for me to cite here a current and imminent concern that has recently occurred
in one of the islands here in the Philippines—that of mine seepage from a copper mining company
in Marindugue, an island south of Manila. Tons of mine tailings now cover river systems and
would eventually reach the bay area. Obviously, there is a need to monitor the groundwater,
the river systems and whatever is left of it, and the bay area in terms of heavy melals and other
critical parameters. This is necessary to provide early warning scenarios to bring the affected
communities away from the brink of environmental disasters, What | would like to point out
here is, we do monitoring for a purpose and not as a quest for knowledge alone.

With this note, | wish all of you a successful workshop. Once again, | thank the Department
of Environment and Natural Resources, the International Maritime Organization, the Programme
Management, and all East Asian participating countries for their continuing support in the success
of this Programme.

Good day!
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Annex 4

GroBaL INVESTIGATION OF POLLUTION IN THE MARINE ENVIRONMENT
(GIPME) DiscussioN Paper

Each of the international monitoring programs currently operating or in preparation for the
East Asian Seas region focuses on different physical and chemical water quality parameters in
marine waters, sediments and biota (Table 1), Special care should be taken in using standardized
methods already employed by current UNEP and 10C programs—the manuals for which were
made available to the East Asian Seas Programme.

By selecting analytes for monitoring programs, it is important to take into account the
degree of impact of contaminants and the difficulty of measuring these contaminants. Figure 1,
developed within the framework of the Global Observing System project, classifies a number of
analytes according to the relationship between their impact (i.e., their importance in human
health, marine resources and amenities) and the d]fﬁcuﬁy of their measurement. Category 1
analytes are those judged ta have high impact and are relatively easy to measure. Category 2
analytes, on the other hand, are jugged to have a lesser impact, and require sophisticated
instrumentation, considerable training and specialized standards and reference materials. The
selection of Category 3 analytes, which are Judged to be of high impact and are presently difficult
to measure, depends on the capacities of laboratories and the available funds as well as the type
of problems identified in the monitoring area,

Based on these considerations, a list of analytes was developed which could be analyzed
in different parts of the marine environment of the East Asian Seas region, Core measurements
could include: turbidity, temperature, salinity, and dissolved oxygen. Additional measurements
for different matrices are shown in Table 2. [n selecting some of the analytes shown in Table 2,
a careful evaluation of possible inputs from industrial and agricultural/fishery sources is advised,

'Excerpt from a workshop report, "Global Investigation of Pollution in the Marine Environment," (GIPME) Expert
Meeting, London, 12-14 October 1994,
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MoniTorING STRATEGY PROBLEMS

1.0 Cambodia

Cambodia plans to propose that its coastal area, especially, areas for mariculture, be
considered as IMO demonstration sites. A major concern for Cambodia is that the Environmental
Impact Assessment (EIA) is not yet required by law. There is currently an absence of any type of
environmental monitoring, even by the private sector.

Another weak point is the absence of laboratories and expertise. These have already been
addressed and planned by the Ministry of Environment and submitted to the National Assembly
but awaits further approval. Cambodia is also in need of financial support and intends to send
staff abroad for training and gaining expertise.

2.0 China (Xiamen)

The major pollutants that concern China (Xiamen) are related to petroleum products, organic
pollutants, and microorganisms.

Methodologies have not yet been standardized and although much data is currently
available, they are difficult to use. China (Xiamen), therefore, aims to design a system that is
capable of standardizing methods and to establish networks that will provide te:pniques and
support for coastal management. China aims ta achieve the following:

#  An integrated environmental management system through a network of government
institutions and agencies;

#  The implementation a long-term marine environmental program with standardized
parameters, procedures, etc.;

#  The establishment of marine environmental quality controls to be used in the temporal
management of quality and the formulation of mitigating measures;

#  An assessment of the current state and effectiveness of marine pollution management
and monitoring programs and formulate recommendations for improvements;

# Strer‘[glhening the marine pollution criteria through staff training and the upgrading of
technology (e.g., analytical tools);

& Integration of Xiamen wilh the regional network and contribution to the regional marine
environment project by:

= coordination among the various agencies and organizations to participate in the
monitoring activities;

® development of a network of concerned cilizens for surveillance;

® establishment of monitoring centers for intercalibration exercises and data quality
control; and,

= collection of existing data on pollutive sources to identify environmental quality
and the selection of proper monitoring programs which would determine trends
in environmental changes.
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3.0 Indonesia

One of the major concerns expressed by Indonesia is the need to learn from the experiences
of other countries. Apparently, although several marine pollution monitorin protocols are in
place among various agencies, these practices are isolated to each agency's Igunction, hence, a
severe need for integration. BAPEDAL, the agency tasked to focus on environmental impacts,
has its own laboratory for the evaluation of water and air parameters. However, the crucial
needs mentioned were the improvement of technical capability and the upgrading of facilities,
Several regional offices of BAPEDAL were established to alleviate the diﬁ[?culties encountered
by the local government.

Another serious problem is the absence of standard procedures which produce varying
results from different laboratories. This problem poses serious hindrances to validation activities
and litigations. The Indonesian representative also expressed the desire to include Jakarta Bay as
a demonstration site. Furthermore, the development of monitoring sites under different agencies
(six in the east and another six in the west) poses serious problems in terms of integrating the
results and information therewith.

Regarding the issue of islands management, BAPEDAL and the state environmental agencies
apparently concern themselves with those islands with economic and social importance, These
are the many uninhabited islands which are not yet threatened by environmental problems.
This concern evidently suggests a need to preserve particular sites, most especially in a conflict
situation arising among tourism, ports, and community affairs.

4.0 Malaysia

Malaysia has comprehensive and stringent environmental laws which are generally upheld.
As of 1995, oil and grease, total suspended solids, and E. coli have been identified as the major
environmental pollutants.

Malaysia is actively involved in the international fora on the conservation and protection
of the marine environment. It agrees with the principle that shared experiences is vital for the
development of management skills and practices at both local and regional levels.

5.0 Singapore

Singapore has been generally effective in addressing its environmental problems and the
management of its coastal systems. It has also initiated programs that heighten the environmental
awareness of students,

Private companies and factories are encouraged to da their own monitoring. Government
agencies conduct regular spot-checks to evaluate compliance and exceedances. Non-compliance
results in the imposition of non-negotiable fines. Public involvement in monitoring is heavily
relied upon and most of the government action depend on public complaints and
recommendations. Government actions are also checked by the public.

Singapore shares similar environmental standards with Malaysia and participates in joint

monitoring efforts, especially along the Johor Strait. Monitoring data obtained from the strait are
confidential and/or not for public consumption to ensure national security.
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6.0 Democratic People’s Republic of Korea (DPRK)

DPRK submitted a comprehensive review of its program for integrated coastal management,
The DPRK representative raised issues on data collection and integration and stated that there
were no data available for environmental parameters in DPRK. The agencies in DPRK must
determine the extent of marine pollution within their areas of responsibility. DPRK is most
concerned with obtaining baseline data corresponding to environmental parameters and hopes
to link up with programmes and networks to exchange ideas and gain from other countries’
experiences on marine pollution monitoring in the hope of developing a better management
strategy.

7.0 Republic of Korea (ROK)

There are four main agencies responsible for environmental protection in the Republic of
Korea: the Ministry of Environment, the National Fisheries Researcﬁ and Development Agency,
the National Maritime Police Agency, and the Office of Hydrography. Coastal areas in the
Republic of Korea are classified according to 3rd, 2nd, and 1st grade standards (based on Canadian-
Japanese standards), with the 3rd grade being the worst and the 1st grade being the best.
Monitoring is done on water bodies exceeding the 1st grade standards. Under current practices,
there seem to be problems involving data centralization and dissemination of information. There
is also a problem with regard to the classification of waters as 1st, 2nd, or 3rd grade. Since some
nearshore areas of the Republic of Korea are classified as 3rd grade, they are left alone as they
have been categorized as unfil for use. The problem lies with the likely expansion of 3rd grade
areas due to increased land-based activities,

8.0 Philippines

The Phi|i|:1E§Jine Representative—instead of giving a comprehensive report for the whaole
country—focused on the monitoring efforts in two heavily polluted areas: Manila Bay and Calancan
Bay.

Manila Bay suffers major pollution problems and is also the final receiving body for
wastewater. The resultant pollution in the bay has become a major concern for the government.
In response, the Philippine Government has conducted the Manila Bay Monitoring Program
(MBMP] to determine trends in the water quality of the bay and, if possible, predict its future
quality. Coordinated efforts are required to enhance and preserve the Bay's quality.

Calancan Bay lies on the northern coast of Marindugue island. With the existence of a
mining operation in the area, Calancan Bay was turned into a receptacle of mine tailings and
waste discharged via a submarine outfall and, later, due to operational problems, an above-
groundwater outfall. Mine tailings are also blamed for the destruction of the coral reefs and fish
sanctuaries in the area.

9.0 Thailand

Due to the rapid development of the Thai economy, the current development of pollution
prevention and monitoring is not adequate. Significart issues concern pollution caused by
domestic, industrial, agricultural, and maritime activities. Of these, the major source of pollution
is that which originates from land—waste water is discharged directly into the drainage systems
and hence into the coastal areas, Another serious problem is the illegal discharge of oil by ships
in Thai waters. Although prohibited by law, such practices are carried out at night to avoid
detection.
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Although there are several agencies responsible for marine pollution prevention, the Harbor
Department is primarily responsible for marine and inland waters. Coastal monitoring is done
by boat and in-situ analyses done using on-board laboratories. Industrial effluent monitoring
along major rivers is done every three days. Monitoring activities are also cross<checked by
interested universities and information dissemination is encouraged for public awareness. One
major problem though is the lack of agency coordination with regard to monitoring results.

10.0 Vietnam

Marine pollution problems in Vietnam are apparently not yet widespread, but major inputs
come from several main sources: coastal agriculture, sewage, urban, and industrial discharges,
shipping aquaculture, mining, and oil and gas exploration activities, Most of these include
sediment, nulrients, toxic metals, oil, and pesticides. Accordingly, coastal pollution and
degradation of the environment lie at the heart of the conflict between developmental needs
and protecting the environment; and ail pollution from both shipping activities and spills is a
fast-growing problem.

The initiative for marine pollution monitoring activities in 1995 served as a first step
towards a national network on marine pollution in Vietnam. Results of analyses contribute to
the assessment of the annual state of Vietnam's marine environment. These are submitted to the
government according to the 1993 Environment Pratection Law that serves as a model with
which to upgrade the coastal network of Vietnam.
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EPA Summary ofF PrioriTy PoLLUTANTS

Based on the sampling program desired by any monitoring agency, sampling times and
effort may be significantly reduced by considering both the intrinsic and extrinsic properties of
their target pollutants. Chapman et al., in 1982, published a paper presenting a summarized list
of pollutants and the matrices in which these may be found. Included with the list was a flowchart
categorizing a particular pollutant’s persistence in the environment. This flowchart, used by the
US EPA, may be used as a guideline to assess priorities accorded a particular pollutant or set of
pollutants. Table 3 duplicates Chapman's, showing a summary of categorized pollutants and
their respective matrices. Figure 2 gives the flowchart for categorizing pollutants and a note on
how a pollutant is categorized.

It an agency desires to include Chlordane, for example, in their list of pollutants which
need monitoring, they need not waste valuable time in re-doing research on the properties of
Chlordane and possible matrices where it gersfsts. Table 3 shows that Chlordane is categorized
as 2 which Figure 2 notes as persistent, may bioaccumulate, or may enter food chains. Additionally,
Table 3 indicates that Chlordane may be found in both sediments and biota but not in water, It
would therefore be most expedient to sample only sediments and biota in suspected areas
contaminated by Chlordane. Skipping water column sampling and analysis therefore saves time
and money. This efficiency is multiplied when a number of pollutants have to be assessed
within the same area and within a limited amount of time,
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}innex 7

RECOMMENDATIONS FOR THE MANUAL ON MARINE PorLLumon

1.0 A draft manual on marine pollution was distributed to the participating countries during
the course of the workshop and the representatives were instructed to review it and later give
their comments, recommendations, and additional procedures,

2.0  The following comments and/or suggestions were proposed to be included in the manual,
aside from the methods already outlined in it:

2.1 The use of a membrane filter methad for fecal colifarm.
2.2 Alitter index, e.g., the modified Garber Index.

2.3 Methods for phytoplankton and zooplankton analyses: pigment, counts (blooms),
biomass, etc. The International Oceanic Commission should be checked for standard
methods for plankton bloom and an appendix can be provided or the taxonomic
characteristics can be briefly described and appropriate references be cited.

24 Methods and taxonomy for soft-bottom communities  structures and distribution
should be added.

2.5 Methods for calculations on standard deviations, precision, reproducibility, and
repeatability should also be present,

2.6 Methods on sample storage are also a must, including various techniques of
preservation, filtration (GF/F with a nominal size of 0.7 microns was suggested as
an alternate to the more expensive filters like Nucleopore), and sample preparation,

2.7 An additional section on axygen determination with the use of an OXygen meter
was also recommended, provided that the instrument was standardized against an
analytical technique and calibrated regularly,

3.0 Aseparate manual for biological monitoring was suggested. For this purpose, the Chairman
cited the ASEAN-Australia Living Coastal Resources Manual for Survey of Marine Resources
which may be purchased from the Assaciation of South East Asian Marine Scientists (ASEAMS).

4.0 The Chairman emphasized that other important matters, which the participants think would
be crucial and which were not discussed or taken up during the sessions, may be sent through e-
mail, fax, or post. The manual will be published for non-commercial use.

22 % MPMIM Inception Warkshop



Annex 8

APFNET INpepenDeENT ELecTRONIC MAIL SERVICE

1.0 Over the last five years, electronic mail (or e-mail) has begun to rival the fax as the second
most important medium for business communications, after the telephone. For some, it has
even begun torival the telephone itself. The advantages of e-mail are many: it is fast, inexpensive,
convenient, and greatly reduces the “telephone tag” that can take up so much of the working
day.

2.0 APFNet is the official electronic communications system of the Asia Pacific Foundation of
Canada and of its subsidiaries the APEC Study Centre, the Canadian Education Centres, and the
GLOBE Foundation of Canada. It also supplies communications services to outside organizations,
such as the BC Trade Development Corporation, the Canada-ASEAN Centre, and the Pacific
Economic Cooperation Council. APFNet accounts are available to individuals and to public
and private sector organizations and businesses in the Asia-Pacific region.

3.0 APFNet was designed to address the problems of having to be connected to a local or
office network and with its Internet and X.400 gateways, APFNet users can send e-mail to
practically any other account in the world and each user gets its own Internet address. With
local dial-in numbers in maost of the major cities of the world (and a 1-800 number in North
America), traveling users can easily stay in touch without running up huge long distance bills
because APFNet charges are based on data sent and received, rather than on time spent on-line.

4.0 APFNet offers two levels of service to its users: Standard and Executive. Both include the
basic e-mail service which gives users the ability to access their account with a local phone call
in most major cities in the world, use of the gateways to outside systems, and free support.

5.0 For more details on any of the services listed, or to open an APFNet account, contact:

Christine Frauenberger

APFNet Customer Service
Phone  (604) 684-5986

Fax (604) 681-1370

E-mail  chris@apfc.apfnet.org
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Annex 9.1 Country REPORTS 2

9.1. Report on Marine Pollution Monitoring (Kingdom of Cambodia)
by Long Rithirak, Ministry of Environment, MNo, 48, Somdech Preah Sihanouk, Tonle Bassac, Chourcarmon, Phnom Penh

Introduction

Cambodia has a 435 km coastline on the Gulf of Thailand that extends from the Thai
border to the Vietnamese border. It consists of a large estuary in the northern part of Koh Kaong
province and the large bay of Sihanoukville and Kampat.

For the most part, Cambodia’s coastline has been inaccessible from other parts of the
country and has a few developed urban centers, However, the exploitation of coastal lands for
aquaculture in the region of Koh Kong has severely affected the mangrove forests. Coral reefs
are also being illegally exploited for commercial purposes and four offshore concessions for the
exploitation of petroleum have been awarded, while Ministry of Industry, Mines, and Energy
(MIME) has launched a second bid for four additional blacks within the near future. Earlier
exploration wells have proven hydrocarbons are present and it is likely that production will
eventually begin, placing the coastal zone at a further risk as land-based facilities are developed
to service the oil and gas industry.

Tourism along the coast is exemplified by the planned development of Naga island as a
tourist and an anticipated club. This, however, will require that environmental controls be in
place to avail water pollution, uncontrolled solid waste disposal, and unplanned commercial
growth, Better management of the fishing industry is also needed for the economic benefit of the
country and the sustainable use of this resource,

Development Strategy of the Cambodian Coast
Industry

Cambodia is situated in the world’s most economically dynamic region. Several countries
in this region are experiencing rising industrial wage levels and various trade restriction and as
a result, they are beginning to suffer squeezed profit margins.

According to the development potential of each coastal province of Cambodia, the following
plans have been initiated by the governor, consistent with the government's general policy for
the industrial sector development and rehabilitation.

Koh Kong

#  Expand and develop the food industry providing food for human beings and animals;
#  develop the wood factories; and
¥ expand the fish processing industry.

‘Country reports have been edited for brevity, Copies of the original documents are availanle fram the POMO upon
regquest.
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Kampot

Encourage and seek local and foreign investments in handicrafts and industrial development,
Such industries include those requiring numerous workforce, namely: textile, sewing, etc., and
those which process and need local raw materials, particularly fertilizer, cement, and other
factories producing agricultural equipment in particular.

Sihanoukville

#  establish small- and medium-scale industries and enterprises to produce local products
and competitive products for exports,

#  rehabilitate clean drinking water system to ensure sufficient water supply for the people
and industrial sectors,

#  encourage the private sectors to contribute to the power and water supply developments;
and

# determine and zone the industrial development sites free trading sites, the tools to
develop the industrial sectors while avoiding the adverse impact on the natural
enviranment.

Oil and Gas

To develop its hydrocarbon and mineral resources for the economic and social benefits of
its people, but with environmental concerns in mind, the policies of the Royal Government of
Cambodia are:

# 1o provide a proper legislative framework and a fair petroleum and mining policy for
the mining, exploration, and exploitation of minerals (oil and gas) whether onshore or
offshore, comparable with international standards,

# to hold, maintain, and keep the ownership, rights, liberties and privileges to these

subsectors,

“to implement national policies in a fair, consistent and just manner,

to create a climate conductive to attract and encourage foreign investments,
to establish a Cambodian National Oil and Gas Authority to manage and regulate oil
and gas activities in the country,

*  to establish a Cambodian National Mining Authority to manage and regulate mining

activities in the country,

to establish a Mining Training Institute to train Cambodian personnel who will be

needed in the mining, oil, and gas subsectors and to ensure the transfer of technology

from foreign cooperation to a Cambodian national, and

# to maintain absolute control during the mining, exploration production, refinement
and sale of crude oil, natural gas minerals, their products and by products.

WO ¥

E

Despite the lack of a legal regime of liabilities for marine pollution damage, the Ministry
of Environment has strongly recommended that all contracts made between the Royal Government
of Cambodia and the oil and gas exploration companies should include a provision that those
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companies must be responsible for and bear the coasts of cleaning up any spills resulting from
their activities.

Proposed Development Projects for the Coastal Zone

1.

Urban and rural environmental infrastructure in the three coastal provinces:
# torepair and maintain the sewage system;

# to manage domestic and industrial wastes; and

# torehabilitate and upgrade water supply and clear drinking water.

Environmental capacity-building for provincial department and management

institutions in the coastal area:

# toimprove the capacity of the Provincial Department of Environment for the
environment planning and management of the natural resources,

Training course in Environmental Impact Assessment (EIA):
# 1o train the people on public participation in the pracess of EIA and the role of
local community and proponent in environmental responsibility,

Public/local community awareness of coastal zone management:
#  to encourage public participation in the management process: and
#  to educate the local community on the law to manage coastal zone and care for it.

Marine resources management:

#  to conduct researches into marine resources;

#  to form a data base information system and make it available to the government
and public sectors involved with the resources management, conservation, and
preservation,

Mangrove reforestation in Koh Kong and Kampot provinces:
#  toexpand the area of mangrove forest cover which, in turn, provides food nutrients
and habitat for aquatic and terrestrial form of life.

Coastal wetlands management:
# o provide training and facilities aimed at improving the capacity building for
the officials involved in the managerial and conservation activities,

Marine oil spill emergency response system: to provide training on unexpected oil
spill responses and precautionary approach towards the un predictable event to be
ready to take the necessary measures against the problem.

Underground Storage Tanks (USTs) regulations:
#  to establish requirements (such as leak detection systems}) for the installation of
USTs at gasoline stations.
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10.

11.

12.

13.

14.

13,

16.

Emergency response for offshore oil exploration:

#  tosetup emergency response teams for petraleum spills from offshore exploration.
This would include equipment and training; and

#  toestablish the requirement that private firms have to provide emergency response measures.

Waste minimization technical assistance:

#  lotrain the staff of the Ministry of Environment (MoE) in industrial waste minimization and
setting up the information and technology exchange systems. The MoE staff assist the
industries in minimizing their wastes while keeping costs down.

Petroleum storage regulations:
# toestablish petroleum storage and transfer regulations to control accidental spills
and leaks.

Used oil management:
*  to set up recycling, refining, or other alternatives for disposal of used oil; and
#  to work closely with vehicle repair shops.

Port development and ElA:
# to deepen the main Sihanoukville Port and the tanker terminal to provide greater for
importfrade cargo ships, do EIA to access biological activities and potential impacts,

Spill containment at refueling station in Sihanoukville Port;
#  to construct spill containment equipment at the refueling station in Sihanoukville Port.

Hotel wastewaler disposal:
#  toestablish the requirements for wastewater treatment and disposal of wastewater
of hotel that exist and in particular those that are planned.

The Goal of MoE on Environment and Natural Resources Management

The Mok will take the lead in coastal zone planning and involve other agencies in the
essential components of the plan, The activities over the next five year will include:

'Hﬁ

#*

¥

:‘ﬁ

developing a preliminary coastal zone master plan with delineation and zoning of
critical sections of coastline where intensified activity is planned or expected:
developing feasibility-level, local area management plans for areas affected by
intensified coastline activity;

defining the institutional means for implementing requirements associated with local
area management plans, including liaison with other government agencies;
providing appropriate local infrastructure and services including wastewater
management and solid waste, for areas undergoing tourism development;
providing regulatory surveillance by Mok to ensure that services are provided and
maintained over the long term; and

developing local institutions for the provision and maintenance of infrastructure,
compliance with environmental criteria, and surveillance of coastal zone activities.
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Tﬁnnex 9.2

9.2. Marine Environmental Quality, Pollution Monitoring, and Environmental
Management
(A National Report from China)

by Xu Kuncan, Third Institute of Oceanography, State Oceanic Administration, No. 178 Daxue Road,
¥iamen PROC, and Yuan Dongxing, Environmental Science Research Center, Xiamen University

China has a long coastal line. Since 1980, the economy in coastal areas has been quickly
developing, along with the increasing population. Large amount of industrial and domestic
wastes is discharged into the sea, resulting in immense marine pollution in some areas. In order
to prevent and manage marine pollution, protect ocean biological resources and ecosystem,
and ensure human health, the Chinese government has adopted a series of management measures.
The key points of the Chinese marine environmental quality status, pollution monitoring, and
environmental management in recent years are discussed below.

Investigation and Monitoring of Coastal Environmental Quality

Integrated Investigation on the Resources of Coastal and Tidal Flat. The State Oceanic
Administration, State Department, and other units took part in the integrated investigation on
the resources of the coast and tidal flats from 1980 to 1986. The involved areas covered 10
provinces, cities, and numerous zones.

Integrated Investigation on Environment and Resources of National Islands. The State
Oceanic Administration and the other units organized on integrated investigation on the environment
and resources of national islands. A series of investigation reports had been provided.

Investigation of Chinese Oceanic Bays. The State Oceanic Administration organized on
integrated investigation on the environment and the resources of national important oceanic
bays at the end of 1980's. A series of books of general records had been published.

Chinese General Monitoring Plan for Marine Pollution. Since 1984, the State Oceanic
Administration has been organizing the working units to execute the national general monitoring
plan for marine pollution, There are now more than 400 monitoring stations in China, Among
them are 102 monitoring stations for seawater quality, 56 stations for sediment, 22 stations for
the remaining toxin, 6 stations for atmospheric environment, and 242 stations for effluent sites.
A large amount of monitoring information have been accumulated during these 12 years.

Monitoring on Waste Discharge Areas. The amount of waste and dredged waste is
increasing year by year. There were more than 80 million tons dredged waste in 1989. A periodic
maonitoring has been carried out on 38 waste discharging areas in the sea.

Monitoring and Investigation of Red Tides. The monitoring of red tides has continuously
been conducted since 1989, the State Oceanic Administration and related units have been
performing key monitoring on frequent red tide areas and announcing the possibility and
information of red tides. The Third Institute of Oceanography of the State Oceanic Administration,
the Institute of Oceanography Academia in Tsingdao, the Ji'nan University in Guangzhou, and the
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State Oceanic Administration (South China Branch) are carrying out research on red tides, including
the investigations on happening conditions, organisms, mathematics models, and other projects.

Investigation of Ecological Base Line of Daya Bay. For assessing the effects of nuclear station on
ecosystem, the investigation of ecological base line of Daya Bay was carried out from 1986 to 1988.

Mussel Watch and Ecological Monitoring. The National Marine Monitoring Center and
the Third Institute of Oceanography of the State Oceanic Administration have executed an
investigating plan on the remaining toxin in coastal economical shellfish.

Atmospheric Pollutant Monitoring. The atmospheric transportation is the main input
channel of ocean pollutants, especially the evaporable materials. The Third Institute of
Oceanography of the State Oceanic Administration charges the monitoring of atmospheric
pollutants in the Routine Monitoring Program of Marine Pollutants and, in addition, takes part in
various international cooperation.

Investigation on Hepatitis Virus Pollution. A comprehensive investigation shows that the
hepatitis epidemic prevalentin east China in spring of 1988 was relevant to shellfish contaminated
by the hepatitis virus. Effective measures were taken against it.

Recent Status of Marine Environmental Pollution in China

Sources of Pollutants. The main input channels are the following: input, direct discharge
from land, sea oil field discharge, ship discharge, and atmospheric transportation. According to
statistical data, the total amount of industrial and domestic waste waters discharged into sea in
China is about 850,000 tons per year, 87.2 percent comes from the river, especially from Yangzi
River and Pear| River (about half of total). Among the pollutants, 78 percent are from the industrial
waste water and 20 percent from domestic waste water. Organic pollutants make 97.5 percent
of the total pollutants discharged while petroleum makes 0.91 percent.

Status of Marine Pollution. The environmental quality of the major coastal zone in China
is good, except for some estuaries and harbors,

Organic Pollution — The year by average concentration of phosphates in the nearshore
sea is 0.59 mmol/L and of nitrates, 7.5 mmol/L. The increasing organic pollution has already
brought about more frequent red tide cases in some estuaries and harbors, leading to several
hundred million yuans lost every year. For instance, 41 cases of red tide were recorded in 1990.
There were only 43 cases in the whole 1980's. Eutrophication, caused by ocean cultivation, is
being considered seriously by the government as an important problem of organic pollution.

Petraleum Pollution — The amount of the petroleum discharged into sea has been increasing steadily
since the 1970's. The amount of petroleum discharged into the east China Sea in 1984 was four times of that
in 1979. The main polluted areas are Dalian Bay , Jiaozhou Bay, Yangzi River estuary, and Pearl River
estuary. The concentration of petroleum pollutants has not yetincreased to the range of acute poisoning
to the ocean living; but there are probably accumulating in their bodies.
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Trace Metal Pollution — Trace metals, not the major pollutants in China sea compared to
organic materials, are mainly Hg, Cu, Pb, Zn, and Cd. Trace metal pollution also occurs in the
major estuaries and bays.

Chlorohydrocarbon Pollution — The average concentration of chloro-pesticides in the
Guangdong coastal sea water is about 1.0 mg/L, much higher than that in other sea areas. Chi na
has prohibited the production and use of BHC and DDT. This will help to decrease the
concentration of those pollutants in sea water and sediment.

Microorganism Pollution — Colon bacillus in some areas had exceeded the standard of
water quality, due to the discharge of domestic waste water. The decreased water quality of
beaches nowadays and the hepatitis prevalence in 1988 are related to the microorganism
pollution.

Monitoring Network of the Marine Environment

Natfonal Monitoring Network of Marine Pollution. The national monitoring network of
marine environment is organized by the State Oceanic Administration. The main tasks of this
network are to the monitor long-term environmental quality and pollution sources, to predict
the pollution status and trends, and to serve the marine environmental management and economic
development. The related units of provinces, cities, and autonomous zones on the coast take
part in the work. A hundred units joined the netwark. Bo Sea, Yellow Sea, East Sea, and South
Sea have individual regional monitoring networks for marine enviranment.

Trade Monitoring Network of the Marine Environment,  National Manitoring Network of:

Fishery Environment — Founded in 1985, a national monitoring network of fishery
environment consists of a three-level monitoring organization. The main task of the network is
to monitor the marine fishery areas, important mariculture zones, ecosystems of some defined
marine fishery resources, red tide in some important fishery areas, remaining toxin in fish, and
events of marine pollution.

Other Trade Monitoring Network — There are some other trade monitoring networks,
such as those from the fransportation department, marine petroleum corporation, and navy.
they are also working on marine environmental monitoring for their special needs.

Techniques, Standards, and Interlab Calibration

Standards for Marine Monitoring. This was compiled and published, consisting of 10 chapters:
1) general regulations, 2) data treatment and analytical quality contral, 3) sample collection, prevention,
and transportation, 4) water quality and analysis, 5) sediment analysis, 6) organism analysis, 7)
atmospheric analysis, 8) nuclide determination, 9) nearshore pollution ecology and biological
monitoring, and 10) investigation on flux of pollutants charged into the sea.
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Production of Standard and Reference Materials. A lot of standard and reference materials
have been developed and produced. They are:

1. nitrates, nitrites, ammonium, silicates, phosphates, iodates, and hydrochlorides
Cu, Pb, Zn, Cd, Cr, Hg

3. mussel standard with values for 17 elements, reference values for 4 elements, and
information for 16 elements

4. standards of nearshore sediment with standard values for 34 elements, such as Hg,
Cu, Pb, Cd, Zn, and As

Interfaboratory Calibration. Interlab analytical calibration is held at least once a year by
the national monitoring network of marine environment, Besides the national interlab calibration,
the State Oceanic Administration and the National Marine Monitoring Center joined five
international interlab calibration activities held by the Intergovernmental Ocean Committee
(I0C). International training courses on marine sediment monitoring and marine benthos
monitoring were also opened in China, sponsored by the 10C.

Marine Environment Management
The following are the related rules and regulations executed in China since the 1980's.
Marine Environmental Protection Law of the People’s Republic of China

National Marine Environmental Protection Law

Regulations of Environmental Protection on Marine Petroleum Exploration
Management Regulations of Preventing Ships from Polluting Seawater

Management Regulations of Dumping Waste on Sea

Management Regulations of Preventing Land-source Pollutants from Destroying Marine
Enviranment

b. Management Regulations of Preventing Coastal Constructional Projects from Destroying
Marine Environment

L e L R —

Environmental Quality Standards

1. Sea Water Quality Standards of the People’s Republic of China (1982)
2. Standards of Marine Pollutant Discharge (1983)
3. Quality Standards of Marine Environmental Sediment (under formulation)

Fstablishment of the Natural Reserved Zones and Delimiting Areas. Fifty-seven ocean
natural reserved zones and the reserved zones for rare animals in imminent danger were
established successively. Direct discharging of wastes in these areas is prohibited. Other activities,
such as the exploitation of natural resources, even traveling and scientific research, are forbidden.
At present, 38 delimited dumping areas on the sea are under rigid management and monitoring.

Marine environmental quality, pollution monitoring, and environmental management in
China have been briefly discussed above. More works on these subjects are still carried on.
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9.3. Monitoring Systems of the Marine Environment in Indonesia

by Alam Syah Mapparessa, Directorate for Water and Marine Pollution Control, BAPEDAL, Arthaloka Bldg.,
Lantai X1, JIn. Jend. Sudirman No. 2, Jakarta 10220, Indonesia

Executive Summary

Indonesia, “the Maritime Continent”, is more occupied with marine environmental
conditions than other countries; this environment represents a great challenge for Indonesia in it
efforts to maintain a sustainable growth and enable it to take a seat among the industrialized
countries within the next five years of its development plan. To achieve this goal, Indonesia is
eager to rake advantage of establishing an ocean observing system within the framework of the
Global Ocean System (GOQOS), a UN program confirmed during the Rio summit in 1992,

The marine sector in Indonesia plays an important role in achieving the goals defined in
the Second Long term Plan (PIPT II) and the Sixth Five year Plan (REPELITA VI). Some major
policies that support the development of the marine sector can be summarized as follows:

a. policies for developing the marine industry that enable increased productivity,
efficiency, social welfare, and provide employment;

b. policies for increasing technology capability in the marine production sector whtch is
suitable for certain areas;

c. policies supporting the marine sustainable development considering marine
environmental surveillance and sea ecosystem;
policies that support human resource development in the marine sector; and

e. policies that support the national institutional system for managing marine development.

It is recognized that a marine environmental monitoring, forecasting, and information
system will support the efforts of a continued sustainable development necessary for achieving
the above-described goals and policies.

Introduction

The oceans have always played a major role in the life of mankind, perhaps as the major
supplier of food and also as a means of transport. The coastal areas, therefore, have been the
most attractive areas for human settlements. In today’s world, when industrialization gives
increased pressure on the environment, the oceans also take the major threat on this most
precious gifts from nature — a healthy environment.

Today however, we observe that the once-everlasting sea is not really everlasting. What
was previously thought of as an infinite source and a boundless sink is now showing clear signs
of stress which can no longer be ignored. Increased loads of various pollutants are leading to
eutrophication, trace metal poisoning, harmful algae blooms, red tides, again causing an increasing
number of dying sea animals, seabirds, toxic fish, and foul-smelling and bad-looking beaches.
And this also affecting the area of marine economy, reducing the production capacity and causing
losses,
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Indonesia is known as the *Marine Continent®, because it is located between two major
oceans — the Pacific and the Indian Oceans. It has a shoreline of 80,791 km, 17,508 islands. Its
territorial waters contains the major shipping lanes between Asia and Europe/Africa and the
Middle East. Being the “Marine Continent” also means that a number of marine living resources
depend on the quality of the Indonesian marine environment when migrating between these
oceans. Further, Indonesia is in the early stage of becoming an offshore oil production nation
and is also an important supplier of food coming from marine areas. Indonesia is also responsible
for a major part of the world’s marine environment and, thus, the management of the marine
biodiversity and problems related to ransboundary water pollution transport.

The ocean has many resources which the coastal states have learned to use and maintain
through centuries of experience. The ocean influences the climate and the environment; the
mainland, the importance of monitoring and understanding the ocean and marine environment
is emphasized.

These facts are also challenges to Indonesia to enable its sustainable development and
make it one of the industrialized nations within the 25 years of its development plan. In order to
achieve this goal, Indonesia must use its marine natural resources.

Up to now, the main orientation of the Indonesian development is focused on the
management of natural resources in the terrestrial area to support the need of food and other
basic needs. The pressure of population growth demands the use of mare natural resources,
which will decrease the carrying capacity of the terrestrial area. Therefore, Indonesia helieves
that it should seek the alternative resources from the ocean. This is clearly identified in the
second 25-year long-time development plans (PJPT II) and the sixth five-year plan (REPELITA
V1), where the maritime sector is given an important role for the further development of the
Indonesian society.

An improved institutional capability for marine environmental management and a better
marine monitoring, forecasting, and data dissemination system will definitely support a better
management of the marine environment and reduce the arising environmental problems coming
from industrial development. The implementation of these systems will enable a continued
sustainable development and benefit the economy connected to the marine sector.

Indonesian Concern for the Marine Fnvironment

Indonesia consists of 17,508 islands, forming an archipelago rich in marine resources.
Very productive ecosystems like coral reefs, mangroves forests, and estuaries are abundant: and
they form the basis of important commercial fisheries, aquaculture, and tourism, In addition, the
Indonesian waters are rich in oil and gas resources significantly contributing to the formation of
values,

The western part of the archipelago generally consists of shallow areas, while its eastern
part and that of the Indian Ocean is deeper, having depths of more than 5,000 meters.
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The overall pattern of the sea currents in Indonesian waters is mainly monsoon-driven,
which is reflecting in the shifting of currents between August and February,

Marine Environmental Concern

The Indonesian authorities have pointed out a number of areas of high priority regarding
environmental cancern. These areas cover both ecosystems which are essential in ensuring an
increasing sustainable harvest from the sea, safe exploitation of resources like oil and gas, and
improving important marine infrastructure.

X

Coral Reef Management — Coral reef ecosystems face a number of potential threats:
non-sustainable fishing methods, unwise use by the tourist industry, different types of
pollution (e.g., oil spills), sedimentation, and changes in temperature and salinity.
Sustainable management of coral reefs is of high importance because the productive
reef ecosystem sustain the lives of local fishing communities and are a source of
biodiversity. The reefs are very important to the tourist industry as well as snorkeling
and scuba diving. Coral reefs are very sensitive to environmental changes, both physical
and chemical. Changes in temperature and salinity, storms, sedimentation originating
from forest cleaning, industrial wastes, sewage, pesticides, and oil spills are all potential
threats. Managing the coral reefs is given high priority by the Ministry of State for
Environment which has outlined a Strategy on Coral Reef Ecosystem Conservation
and Management,

Mangrove Forest Management — Mangrove forest ecosystems are threatened with
destruction and even extinction as a result of forest exploitation which exceeds its
sustainable level and land reclamation for other development activities, such as
agriculture, aquaculture, harbour construction, etc. Mangroves have their unique
characteristics because of such environmental factors as climate, topography, pattern
of sea water currents, and sedimentation and are very sensitive to changes in these
factors.

Estuaries Management — An estuary is unique from the fisheries perspective as it is
rich but at the same time very vulnerable to influences from the land and sea. The
estuaries, as well as the coral reefs and mangrove forests, provide spawning and nursery
grounds for important fish and prawn stocks and are important sources of food
production. The management of coral reefs, mangrove forest, and estuaries ecosystems
is given high priority by the Ministry of State for Environment, which consequently
outlined a National Strategy on Coastal Green Belt as mentioned above.

Marine Biodiversity — The loss of genetic and biological diversity weakens the
community’s ability to adapt to changes. Marine biodiversity is important to Indonesia
because it is perhaps greater than on land. The habitat's destruction is the main cause
of biodiversity loss; other direct causes are mining reefs and removing mangroves.
Less direct, but nonetheless important, causes of biodiversity loss are pollution by
sedimentation and nutrients, temperature, and salinity changes. A National Strategy
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for Marine Biodiversity management has been outlined and coordinated by The Ministry
of State Environment.

Red Tide/Algal Blooms — Red tides and bloom of toxic algae are reported from
Indonesia and nearby waters. In many marine countries facing increasing marine
eutrophication, algal bloom is a growing problem. Blooms of toxic algae are threats to
several important marine activities like aquaculture, fisheries, and the tourist industries.
Toxic algal blooms reach areas where shrimp farms pump in sea water or sites for cage
fish farming and may kill significant amounts of farmed species in a short time. Another
potential threat is human poisoning, due to the consumption of shellfish containing
algal toxins, The tourist industry is likewise exposed for such problems or discolouring
of the sea, bad-looking beaches, toxic food, and dead marine animals. The cost may
reach hundreds of millions of US dollars as in the Adriatic Sea in the Mediterranean.

Oil Spills — Indonesian autharities express an increasing concern for the possible
negative effects of oil spills on the marine ecosystems and resources. Routine spills
occurred from offshore installations and tankers, as well as from offshore installation
accidents and tanker collisions between the cargo ship Ocean Blessing and the oil
tanker Nagasaki Spirit in September 1992, where an oil slick was released. In addition
to the Straits of Malacca, the Straits of Sunda, Macassar, and Lombok experience heavy
ship traffic.

Radioactivity Spills - Following the announced Japanese transport of plutonium from
France to Japan through the waters of Indonesia and other ASEAN countries, increasing
~ attention was paid to the possible negative effects of the increased levels of radioactive
isotopes in the sea. The Indonesian Forum for Environment (W ALHI), a non-government
organization, has asked the Indonesian waters (Malacca, Macassar, and Lombok Straits).
Other countries in the region have similar plans for importing plutonium, which may
increase the environmental concern regarding radioactive contamination of the sea.

Eutrophication — The increasing discharge of nutrients (nitrate, phosphate) to the marine
environment creates local problems (e.g., Jakarta Bay) and gives rise to growing concern
for the open marine environment. The increasing eutrophication of marine waters has
several important implications for the use of marine resources. In addition to reducing
the water quality for tourist and recreational purposes, increased eutrophication will
eventually affect the marine ecosystems and thereby change the species composition
and reduce the potential harvest of economically important species. Increased nutrient
content is the main cause of the growing number and intensity of red tides and algal
blooms, which have negative impact on the fisheries, and tourist industries.

Fisheries — Indonesian authorities have been able to manage fish resources in a
sustainable manner and to bring new stock into harvesting. Thorough knowledge of
physical and chemical parameters is essential both to determine the location of
important fish stocks and to monitor the quality of their environment. Changes in
physical and chemical parameters can strongly influence the distribution of fish stocks
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and the resulting fisheries.

10. Aquaculture — During the last years, aquaculture, especially shrimp farming, has
become an important export industry. However, the potential for further development
in farming the sea is great and effort should be made to initiate sea cage farming of
economically important species. Knowledge of the physical and chemical parameters
of the sea, monitoring of algal blooms, as well as wind and current data, are of crucial
importance.

11. Tourist Industry — The tourist industry is highly dependent on such qualities as clear
water and beaches, intact coral reef ecosystems, and healthy food. Increased
eutrophication, the rowing number of algal blooms and red tides, and high incidences
of food poisoning, following toxic algal blooms, may have serious consequences to
Indonesian tourist industry as the competition for the tourists is getting harder,

12. 5ea Food Production Quality — Toxin-productivity tend to become more common in
many waters of the world, making problems for the shellfish ind ustry (e.g., mussels,
oysters). Algae-producing toxins, giving PSP (Paralytic Shellfish Poison) and DSP
(Diarrethic Shellfish Poisoning), have been of special importance; but algae which
produce ather foxins prone as a threat as well. To reduce the risk of human poisoning
and losses for the industry, a toxic algae monitoring program is necessary.

13. Meteorology — The authorities responsible for the meteorological services in Indonesia
express significant interest in increasing the number of sea measuring stations and the
frequency of measurements. The accuracy of the forecasts, will increase with the
corresponding rise in the safety of the fishing and the commercial fleets.

14. Global Climate Changes — Changes in the global atmospheric climate will have |arge
consequences inthe coastal areas all over the world. Climate manitoring and prediction
require relevant meteorological and oceanographic data which exceed what are
available from the traditional sampling methods. The concern for global climate changes
is one of the main reasons for establishing the Global Ocean Observing System (COOS).

15. El Nino/Southern Oscillations (ENSO) — The important “El Nino" phenomenon and
its atmospheric counterpart — the “Southern Oscillation” — which affect the coast of
South America with dramatic consequences for the marineselated areas also have an
effect on Indonesia. This important climatic phenomenon s presently the subject of
an intensive research program aimed at understanding it better in order to forecast this
event more accurately,

16. Marine Research — The Indonesian research institutions have identified a number of
programs to increase the knowledge and understanding of marine processes and
ecosystems, These research programs need accurate data to reach their goals, Some of
these research programs are:
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17.

18.

14;

20.

21

QOceanographic research of the Indonesian waters

Research on the biology and ecology of the marine biota of economically-
important species

Research programs on marine pollution in the integrated coastal system
Study of red tides

Application of remote sensing

Numerical modeling of marine processes

Study of the Indonesian through flow

1. Application of physical parameters in fishing-ground detection,

oo

o M O 0y
g

Ship Safety — Marine environmental conditions, such as wind, current, and wave
conditions, are of utmaost importance, especially when navigating in the coastal waters.
This information is essential during normal operation, but is very crucial in case of
accidents or emergency, such as a shipwreck which may represent a major threat to
the marine and coastal environment.

Offshore Activities — The development of the oil and gas industries requires high-
quality marine environmental data for safety and economical purposes. When designing
new installations, reliable data are requires; and during operations, these data are
most important.

Hydrographical Services — The hydrographical services of Indonesia consist of survey,
research, nautical chart, publication, marine environment, and safety of navigation to
support the Armed Forces and public users.

Implementations is achieved through:

Hydro-oceanographic surveylresearch in Indonesian waters
Tidal observations throughout the Indonesian waters
Meteorological observation

Marine geographic research

Other marine research

Nautical chart and publications.

a0 T m

Coastal Management — The use of coastal areas depends very much on the classification
of the environmental conditions. Therefore, more data and knowledge will support
the coastal management efforts.

Environmental Impact Assessment (EIA) Studies — When starting larger activities that
affect the coastal zone, like developing industrial areas, building harbours, and
discharging effluents, the possible impact on the environment should be assessed.
Both data that describe the situation before and after the development is started are
needed. Internationally, it is now agreed that EIA studies should be a part of all larger
development projects.
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Monitoring System of the Marine Environment in Indonesia
General

As in many ather countries, the marine environmental ecosystems in Indonesia — either
in terms of quality or quantity of production — become degraded as a result of direct physical
destruction and/or the toxic effects of chemical. Any damage to such ecosystems is a significant
threat because all natural resources are of high socioeconomic importance to coastal subsistence
economies. The sources of contamination can be generated from the municipal waste outfalls
and runoff, industrial wastes, river discharges, and shipping activities (operational and accidental).
There are a number of strategies to reduce the impact of marine pollutants from all of these
sources. These may be preventive, and management strategies. However, pollution control actions
depend upon and must be accompanied by an effective and reliable manitoring system.
Obviously, monitoring is also viewed as an integrated part of any management program for
maintaining the quantity of the marine environment.

Monitoring is a program of measurement, analysis, and synthesis to quantify environmental
contaminants or conditions in arder to establish the scientific basis for environmental management
decisions. The Environmental Impact Management Agency (BAPEDAL) of the Republic of
Indonesia, which has the responsibility and mission to manage the quality of environment in
Indonesia, is attempting to set up a monitoring system for marine environment.

Concepts of Monitoring

Until quite recently, the uses of the marine environment have been limited to shipping,
capture fishery, waste disposal, and some recreational activities in the coastline. The quality of
the marine environment can be monitored biologically, chemically, and aesthetically, according
to its uses.

An effective and reliable monitoring system should include the development and
implementation of the appropriate analysis methodologies that would provide an indication of
the condition and productivity of the marine ecosystem. Three types of monitoring should be
considered for the formulation of marine environment system, namely: effluent monitoring ,
effects monitoring, and trends monitoring.

Effluent Monitoring — Effluent monitoring can be introduced as a means of protecting the
coastal waters. This approach should be conducted to ensure that the activities initiated
on land by individuals, industries, and municipalities do not lead to the detrimental effects
on marine resources and their uses. In this case, the Government of Indonesia has established
the uniform emission standard approach in which technological controls are applied at
the source, i.e., end of pipe discharges into the water. The standard is based on the best
practicable technology and translated into certain measurements, which, in turn, has been
described in the State Ministry of the Environment Decree Number 3/1990.
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since Decree Number 3/1990 had some weaknesses which made it difficult to accomplish,
the State Ministry of the Environment replaced it with the Decree Number 51/1995. The Decree
regulated 22 types of industries. However, unlike in the Decree Number 3/1990, this new
Decree did not include the oil refineries industry,

Effects Monitoring — A wide range of industrial effluents are discharged into harbors,
estuaries, and coastal waters. The industries concerned have deposited and, in some cases,
continue to discharge materials with biological and chemical oxygen demand, suspended
solids, metals, chlorinated hydrocarbons, and polycyclic aromatic hydrocarbons. Under
certain conditions, these pollutants which are patentially contaminating living resources
can be released in water column.

The impact of pollutants in marine environment can be detected by effects monitoring
program. There are two sets of objectives for such a program:

a. Chemical objectives: to establish the natural levels and chemical nature of pollutants;
to determine the degree of and probable sources of contamination; and to measure
changes in the levels.

b. Biological objectives: to describe quantitativeiy the species, their abundance, spatial
distributions, and long-term dynamics; to provide comparative data for future surveys;
and to detect the effects of project fauna.

The effects monitoring program can take the form of: water column chemical monitoring,
water column biological monitoring, benthic chemical monitoring (sediment analysis), and benthic
biological monitoring. A number of other parameters can be measures to assess the effect of an
effluent on aquatic organisms. These include chronically accumulating stress ultimately causing
death, sublethal impairment of various physiological changes, sublethal behavioral effects, and
measurable biochemical responses,

The State Ministry for Population and Environment's Decree No. 02/1988 on the Guidelines '
for Setting Environmental Quality Standards is an effort of the Government of Indonesia to
counter the impacts of pollution to environmental quality. However, this Decree again still
requires further improvement in order to achieve prompt and effective action particularly, in
responding to marine pollution contral.

Institutional Aspect of the Application of Marine Environmental Monitoring in Indonesia

Traditionally, a large number of agencies and industries had some interests within the area
of marine environment, namely: shipping, fisheries, aquaculture, navy, research, meteorology,
and offshore oil and gas production. In order to develop a marine environmental and/for pollution
monitoring and, consequently its feasibility study, it was necessary to investigate which activities
are undertaken. The purpose of these visits and interviews was to learn more about the ongoing
activities and how this could be related to the introduction of a marine environment and/or
pollution monitoring, forecasting, and information system. Therefore, it was important to learn
their projects/activities, their organization and the capacity of their human resources.
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To conduct this investigation, the cooperating partners made a list of the most concerned
agencies/industries and called for a meeting, interviewing them about their activities. The survey
might not be complete, but it covered the most important aspects. The following is a short summary
of these interviews, concentrating on the aspects related to the feasibility study for developing a
marine environment and/or pollution monitoring, forecasting, and information system.

i

iad

The Ministry of State for Environment — This Ministry is responsible for the development
of a suitable environmental policy for Indonesia, including the marine environment. It
is not responsible for policy execution.

A marine monitoring and information system must get support from a wide range of
marine environmental data which will directly benefit the development of Indonesian
marine environmental policy. Additionally, the Ministry is interested in participating
in the development of such a system.

The Environmental Impact Management Agency (BAPEDAL) — BAPEDAL of the Republic
of Indonesia was established for the purpose of implementing and integrated national
policy, concerning the management of the environment. However, some problems are
encountered in monitoring and enforcing the standards. BAPEDAL has its own laboratory
to control a number of water and air environmental quality parameters. However,
developing and improving the laboratory capacity is a crucial need.

BAPEDAL established three regional offices in 1995 in order to overcome the difficulties
in monitoring which is done by the local government. These offices were located in
Pekanbaru of the Riau Province (for the Western region), Densapar of the Bali Province
(for the Central region), and Ujung Pandang of the South Sulawesi Province (for the
Eastern region). In addition, the availability of standard procedures and analysis for
sampling must be considered. Since there is no standard procedure available, different
laboratories will give different results. Obviously, this will lead to difficulties in validating
the results for prosecution purposes.

The Agency for the Assessment and Application of Technology (BPPT) — Being
responsible for the assessment and application of technology in Indonesia, BPPT is
interested in the discussion of developing the marine environment monitoring and
information system, especially in technological approach, The Directorate for Human
Settlements and Environmental Technology, is given the responsibility. It runs
laboratories for the studies of coastal processes and waste water freatment. From other
parts of BPPT, the Directorate may enter into cooperation with scientists having capacity
in following areas: oceanographic research/mapping, mapping the marine resources
by means of geographical information system (GIS), oceanographic applications of
remote sensing data and physical modeling of ship constructions.

Indonesian Institute of Sciences (LIPI) — Within the institute is a Research and
Development Center for Oceanology (PPPO-LIPI). This center is responsible for various
traditional research programs related to marine environment, To undertake this task,
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PPPO-LIPI employs a number of marine scientists and maintains various instrumentation,
laboratories, and vessels for support. Its staff include a number of wellqualified scientists
in most areas of marine sciences.

In establishing a marine monitoring and information system, the traditional activities
may benefit and PPPO-LIPI may contribute significantly through advise and the inclusion
of the new system.

. Indonesian National Aeronautics and Space [nstitute (LAPAN) — The main functions of
LAPAN are: to formulate a policy in the fields of aeronautics and space and their applications;
to establish coordination among related institutions in developing aeronautics and space
science and technology; to conduct research and development of remote sensing technology
and its application; and to conduct research in the fields of physical sciences, atmosphere,
and outer space. Atmospheric research programs are supported by using weather satellite
ground station, rocket, balloon, and ground equipment.

LAPAN also conducts research and development in the field of remote sensing
technology by developing and utilizing satellite ground station in Pare-Pare in the
Province of south Sulawesi and Pekayon in the province of West Java, at present only
for LANDSAT and SPOT.

In undertaking these tasks, LAPAN works together with other institutions, such as
BPPT, BMG, and LIPI. A marine environmental monitoring, forecasting, and information
system will support the activities of LAPAN.

. Meteorology and Geographysics Agency (BMC) — This agency produces weather
forecasts, based on land and sea observations. An Indonesian weather forecast model
is under development, using computer-based analysis and forecasts.

PERTAMINA — PERTAMINA is the state oil company of Indonesia. Its responsibility is
to develop, run, export, and distribute oil and gas production in the domestic market.
To undertake its tasks, PERTAMINA runs a lot of marine-related operations. To prepare
for an accidental oil discharge, PERTAMINA keeps stocks of oil combat equipment
and prepared its staff to use this equipment, if necessary.

An environmental monitoring and information system will provide useful information
in case of an accident, supporting the combat actions. Other crucial marine operations
may also gain from using the available data. In addition, the system may provide
useful information in the development of new offshore oil and gas production fields,
where the available data may guide the design criteria.

Hydro-Oceanography Service of the Navy — In Indonesia, the Navy was given the
responsibility to support both the armed forces and the public with its hydro-
oceanography services. These services are especially related to the preparation and
publication of naval charts, tide tables, and general oceanographic research/information.
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In addition to the scientific/oceanographic staff, DISHIDROS employs a number of
technicians having experience in oceanographic instrumentation. DISHIDROS also
takes responsibility for running a number of oceanographic research vessels, including
those owned by BPPT. It keeps a variety of oceanographic instrumentation.

9. Directorate of Navigation, Directorate General of Sea Communication — The
Directorate General gives navigation aid, based on data from anchored buoys and
lighthouses, and distributes safety information (weather, sea state, lighthouses out of
order, etc.} via coastal radio stations, During oil accidents, the Directorate General is
responsible for navigation and safety information and for communication; while the
Coast Guard is responsible for prompt action.

10. Office of Urban Environmental Assessment of Jakarta (KPPL) — The office organized
under the Governor of Jakarta, is monitoring the sea water quality in Jakarta Bay, the
river quality, ground water quality, and air pollution in Jakarta, It has laboratory facilities
with advanced equipment to conduct the necessary analysis.

11. Fish Product Control Laboratory — This laboratory, under the Governor of Jakarta, is
responsible for controlling fish products offered to the various markets — domestic
and export. Of special importance is the export production control, since most of the
export of fresh products taking place have Jakarta as a shipment port.

The laboratory may contribute with valuable information concerning the quality of
sea food product as a result of the water quality and, in turn, receive information about
the water quality that threatens the sea food product, affecting the control procedures.

12. Bandung Institute of Technology (ITB) — The ITB is the only institute with oceanographic
modeling activities. It is very interested with the feasibility study for marine
environmental monitoring, forecasting, and information system. ITB takes part in a
wide variety of research and education relevant to the areas in question in this report.
Among these are:

#  numerical environmental modeling;
#  general oceanographic research;

#  climatology; and

#  meteorological modeling.

The system will give ITB valuable data for model verification purposes and general
research activities. ITB may also contribute in the area of advising and support of
human resources,

13. Department of Living Resources Management, Faculty of Fisheries, Bogor Agricultural
Institute (IPB) — This department is working in the fields of oceanography, hydrobiology,
limnology, and fisheries management. The implementation of various programs will
produce more data available for the ongoing research.
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Annex 9.4

9.4 The State of the Marine Environment In Malaysia
by Pauziah Hanum Abdul Ghani, Department of Environment, Malaysia

Introduction
Coastal resources and critical issues confronting the marine environment have been
identified in numerous inquiries and discussion papers. Management of the coastal zone, its

resources, and the offshore waters is shared by everyone.

Malaysia has a total sea area of 598,540 km2 within the boundary of the Exclusive Economic
Zone (EEZ). Generally, the Malaysian waters are categorized as follows:

(a) National Coastline - 4 800 km

(b) Island - 1,007 island
(ch Territorial Waters - 148,307 km2
(d) Exclusive Economic Zone - 450,233 km2

Status of Marine Pollution

The marine water quality monitoring stations have long been established by the Department
of Environment. As of 1995, 186 monitoring stations have been used to determine the status of
marine environment. Qil and grease, total suspended solid (TSS), and Escherichia coli (F. coli)
prevailed as the main contaminants of the coastal environment, being the end results of
accumulated land discharges from all manners of development activities. The trend of 1595
remained the same as in other years, whereby, oil and grease, TSS and E. coli are the major
contaminants of the coastal water as shown in Figure 3. Among the three contaminants, oil and
grease pose tremendous threats to the marine environment as in Figure 4, where the percentage
of exceedance is always above 60 percent of the measured time,

Oil Spill Response

One of the major tasks of the Department of Environment is to monitor the incidents of oil
spill in Malaysian waters. To respond to any incident happening in Malaysian waters, the
National Contingency Plan and the Standard Operating Procedure (SOP) were established, To
ensure the effectiveness of the national oil spill contingency plan, the membership of the National
Committee on Oil Spill Control was reviewed and the plan itself updated on a regular basis to
ensure the availability of necessary information needed in an emergency. Regional cooperation
with Indonesia, Singapore, and Brunei Darussalam that is under the SOP for Joint Oil Spill
Combat has been established. Figure 5 shows the oil spill incidents reparted to the Department
of Environment.

Legislation

In Malaysia, policies related to marine pollution are found in various laws, regulations,
and enactments which provide statutory powers to specific government bodies to control pollution.
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The most comprehensive environmental legislation in Malaysia is the Environmental Quality
Act of 1974 (EQA 1974). The purpose of the EQA 1974 is two fold: pollution prevention,
abatement, and control and environmental enhancement,
Legislation Pertaining to Marine Pollution
Environmental Quality Act, 1974
(I) Section 27 lllegal Discharge of Qil into Malaysian Waters.

Section 29 llegal Discharge of Wastes into Malaysian Waters.

Section 47 Power of Recovery of Costs and Expenses.

Section 48 Power to Detain and Sell Ships.

(i) Environmental Quality (Scheduled Wastes) Regulations, 1989.

(lii) Environmental Quality (Prescribed Premises) (Scheduled Wastes Treatment and
Disposal Facilities) Regulations, 1989,

(iv) Environmental Quality Orders (Delegation of Power), 1993 and 1994,
Exclusive Economic Zone, Bill 1984

(i) Section 10 Offence in Respect to the Discharge or Escape of Certain
Substances.

(i) Section 11 Defense to a Chargee Under Section 10.

(ii1) Section 12 Requirement for Discharge or Escape of Certain
Substances to be Reported.

{iv) Section 13 Measures Relating to a Marine Casualty.

(vl Section 14  Directions and Action to Remave, Disperse, Destroy, or
Mitigate Damage.

(vi) Section 15  Power to Detain and Sell Vessel.
(vii)Section 24  Powers of Authorized Officer.
{viii} Section 25 Hat Pursuit.

(ix) Section 26 How to Deal with a Person Arrested.
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(x) Section 27 How to Deal with a Detained Vessel.
(xi) Section 28  Obstruction of Authorized Officer.

(xii)Section 40 Damage Caused to Any Person or Property or 1oEnvironment
in Exclusive Economic Zone or the Continental Shelf.

Custom Act, 1967

(i) Custom Order Ban on Export (Revised No. 2) 1993.

(if} Custom Order Ban on Import (Revised No. 3) 1993.
Shared Responsibilities

Malaysia is actively involved with three international forum on conservation and protection
of the marine environment. Considerable benefits can be gained from governments working
together to share solutions, approaches, and resources and deal with common problems. This
shared experience should be used to develop, as far as practical, management responses at the
local and regional levels.
Conclusion

Managing marine resources for sustainable use is extremely important. A significant
proportion of Malaysia’s gross domestic product is derived from marine areas, particularly through

the fishing, tourism, petroleum, and mineral industries so the health of the ocean and the diversity
of biological marine resources are important for both ecological and economic reasons.
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9.5 Water Quality Monitoring in Singapore
By Mrs. Ng Miu Lan, Principal Laboratory Officer,Strategic Planning and Research Department, Ministry of
the Environment

Introduction

In Singapore, rainwater from almaost 50 percent of the island is collected for use as drinking
water. Water quality monitoring plays a very important role in ensuring that the water resources
are kept clean and free from pollution.

The Strategic Planning and Research Department of the Ministry of the Environment is the
main agency involved in the monitoring of the water quality of various inland water bodies and
coastal areas in Singapore. The department is equipped with sophisticated equipment, such as
the Gas Chromatograph/Liquid Chromatograph/Mass Spectrometer System, lon Chromatograph,
Fourier Transform Infrared Spectrophotometer, and Atomic Absorption Spectrophotometer,
Water Quality Monitoring Programs

The following programs are in force to monitor the various water hodies:

I Inland Water Monitoring Program

a.  Water catchment
b.  Non-water catchment
c.  Toxic frace contaminant monitoring of rivers and reservoirs

i, Coastal water monitoring

iii. Recreational water monitoring

iv. Drinking water monitoring

v. Biological monitoring of coastal and river waters

a.  Study of biodiversity
b.  Biological monitoring of rivers involving schools

Water Quality Monitoring Objectives
The objectives of the water quality monitoring programs are as follows:
i to assess the nature and magnitude of any water pollution prablems;

i to monitar trends in water quality so that timely control measures may be
taken to prevent serious water pollution problems;
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iii. to assess the effectiveness of the Ministry's water pollution control
programs; and

iv. to check for compliance with the standards.
Inland Water Quality Monitoring Program
i.  Non-water Catchment Monitoring

The water quality of 17 rivers and streams in the non-water catchment areas is monitored
monthly, Surface grab samples are taken at the sampling points which are located upstream,
midstream, and downstream. The locations of the sampling points are given in Figure 6.

The parameters analysed include pH, dissolved oxygen (DO), biochemical oxygen demand
(BOD), total suspended solids (TSS), ammonia, and sulphide.

In 1995, the DO of the rivers was >2 mg/L 93 percent of the time, The BOD was <10
mg/L 76 percent of the time and the T5S was <200 mg/L 95 percent of the time. The levels of
ammonia and sulphide were also low, indicating good water quality.

ii. Water Catchment Monitoring

A total of 47 streams in the water catchments are sampled fortnightly. The locations of the
sampling points are given in Figure 6. Surface grab samples are collected and analysed for pH,
DO, BOD, chemical oxygen demand (COD), total organic carbon (TOC), TSS, chloride, ammonia,
and phosphate.

In 1995, the DO of the catchment streams was > 2 mg/L 92 percent of the time. The BOD
was <10 mg/L 74 percent of the time and the TSS was <200 mg/L 93 percent of the time. The
levels of the other parameters were all low indicating good water quality.

iii. Toxic Trace Contaminant Monitoring of Rivers and Reservoirs

Selected streams in the water and non-water catchment areas and the reservoirs are screened
annually for a total of 130 toxic trace contaminants. The contaminants are listed in Table 4.

The results of the monitoring show that these contaminants are not detected or present in
such low concentrations that they do not pose a hazard to human health or to the aguatic
system,

Coastal Water Monitoring Program

i.  Water samples are collected from nine sampling points in the Straits of Johor and ten
points in the Straits of Singapore. Figure & shows the locations of the sampling points.
The sampling frequencies and parameters analysed are as follows:
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~ Sampling Frequencies  Paramefers Tested

Straits of Johor Monthly DO, pH, salinity, conductivity, TOC,
clarity, colour, oil and grease, total
and fecal coliform

' Quarterly ammonia, nitrate, nitrite, phosphate
| Bimonthly cadmium, chromium, copper, lead,
nickel, mercury, selenium, zinc

Straits of Singapore | Monthly DO, pH, clarity, total and fecal
coliform
Bimonthly tin, zinc

ii. A joint Malaysia-Singapore seawater monitoring program is carried out monthly at 18
sampling points along the Straits of Johor (Figure 7) under the Malaysia-Singapore
Joint Committee on the Environment (MSJCE). Singapore carries out the sampling at
even month and Malaysia carries out at odd month. Joint report on water quality is
put up at every MSJCE meeting,

The monitoring shows that the coastal water quality is good and suitable for recreation
and aquaculture,

Recreational Water Monitoring

Monitaoring of recreational water quality is carried out fortnightly at high tide. Figure 8
shows the locations of the beaches which are monitored.

The standards for recreational waters for swimming and other body contact water sports
adopted by Singapore are as follows:

al Fecal coliform 100 per 100 ml
b} pH 6.5 - 8.5

¢} Dissolved oxygen 5 mg/L

d) Clarity >1.2m

e} The water must he free from floating debris, oil, scum, and ather
objectionable matter.

The basic criteria for setting these standards are that the water must be safe; free from
pathogenic organisms; aesthetically pleasing; and it must not have adverse chemical or hiological
effects on the human body.

The recreational waters in Singapore are able to comply with the standards most of the
time.
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Drinking Water Monitoring

The 1993 WHO Guidelines for drinking water are used in Singapore to assess the
wholesomeness of the drinking water. The Ministry monitors the drinking water regularly to
ensure that these guidelines are met.

Biological Monitoring of Coastal and River Waters

i. Study of Biodiversity and Environmental Monitoring of the Coastal and
Riverine Waters

In 1992, the Strategic Planning and Research Department initiated a five-year joint research
project with the National University of Singapore to monitor the abundance and diversity of
aguatic species in the coastal and riverine waters. This scientific study involves the gathering of
baseline data on physico-chemical parameters and aquatic life at selected sites including those
which had been previously polluted by various activities, such as pig farming. The study will
provide the scientific basis for the development of a comprehensive biological monitoring
program. This will complement the present water quality monitoring program for inland and
coastal waters,

Grab and rammel net samples are taken at the sites and the benthic and pelagic species in
the samples are identified and counted. The results of the study obtained <o far show a significant
increase in the number of aquatic species and their abunrance in the rivers indicating improving
water quality.

ii. Biological Monitoring of Rivers Involving Schools

This monitoring program was started in 1993, It involved bringing interested groups of
junior college and upper secondary school students to selected rivers where they carried out
simple measurements to determine water quality and the aguatic species found in the rivers.
Under this program, each participating school had to adopt a stretch of river for monitoring.

The program was intended to yield on a sustainable basis, useful information on the water
quality and biodiversity of some of the major rivers in Singapore. |t was also designed to raise
the environmental awareness amaongst school children by involving them directly in monitoring
the state of the rivers.
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Annex 9.6

9.6 The Program for Integrated Coastal Management in D.P.R. of Korea
by Ryang Chol, State Hydro Meteorological Administration,Oesongdong, Central District, Pyongyang, DPR. Korea

Introduction
The government of the Democratic People’s Republic of Korea (DPRK) has formulated the
Law of Environment Protection in the Supreme People’s Assembly, considering the importance

of environment in developing the socio-economy. The law entered into force on 9 April 1986.

As a littoral country with abundant marine resources, the DPRK is affected directly by the
seas, more than other countries, depending on the state of ocean environment,

In the light of the above mentioned issues and international trends, the country must take
appropriate measures for the conservation and prevention of the marine environment. Thus, the
government has made the decision to develop a national program for marine pollution prevention,
and take part in the activities of GEF/UNDP/AMO Regional Programme.

The Program Objectives

The program objectives are as follows:

1. the main purposes of this program are to assess the ocean environmental issues
scientifically in terms of 1CM;

2. to prevent and manage comprehensively all the natural resources in the light of marine
environmental prevention; and

3. to confribute to the world or regional program and implement the obligations of
signatories of international conventions.

The Strategies for These Objectives
1. To establish the national network which will monitar, analyze, and assess the acean
environmental issues in the East and West Seas of the Demacratic People’s Republic

of Korea;

2. to establish the national monitoring and management system according to the results
assessed in this project; and

3. to cooperate closely with the international organizations especially UNDP, GEF,

UNESCO, and IMO by taking part in the activities of the regional program systematically
and by getting and sharing experiences with each other.
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Environmental Policy Framework

The State Hydro-Meteorological Administration(SHMA) is the ministry responsible for
hydrology, meteorology, and oceanography under the government of the Democratic People's
Republic of Korea, in conjunction with the State Environment Commission. The SHMA has
drawn up the plan to apply the ICM to coastal environment as a means of preventing marine
pollution considering the geographical state of the country.

The Demacratic People’s Republic of Korea has developed a nation action plan for
implementing the commitments as a participant to the Regional Programme of RAS/92/G34.

The action plan includes the Nam Po project, as a national demonstration site by introducing
the |CM methods, initially with technical and financial supports from UNDP/IMO. The Nam Po
West Sea Oceanographic Research Institute was selected as the implementing agency for the
demonstration site to implement the national action plan.

[n harmony with the action plan, the government of the Democratic People's Republic of
Korea has signed and ratified the MARPOL convention (International Convention for the
Prevention of Marine Pollution from Ships). It will also become a signatory to the OPRC convention
(International Convention on Qil Pollution Preparedness, Response, and Cooperation) within a
few years.

The Action Plan
First Stage:

1. Foundation of the Nam Po National Demonstration Site for the prevention and
management of marine pollution. The Democratic People’s Republic of Korea as a
littoral country, especially with abundant marine resources, affects directly the seas
and more than any other countries all the time which depend on the state of ocean -
environment. In the light of the above mentioned issues and international trends, it
will take appropriate measures for the conservation of marine environment in the
country.

For a successful implementation of the national program, it is prerequisite to get
experiences and scientific recognition on whether the ocean has been contaminated
or is being contaminated now, especially the how and by what elements. The Nam
Po Research Institute is responsible for the development of oceanographic issues in
terms of the monitoring methods and assess most of the ocean state in a limited area,
including the Geographical Information System and Integrated Coastal Zone
Management. The main purpose of this plan is to introduce the results from the Nam
Po Research Institute to the East Sea Research Institute and thus establishing the National
Maonitoring Network of marine pollution.
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2. Establishment of the National Monitoring Network for marine pollution—establishing

the National Monitoring Network is the key background to manage the coastal
environment comprehensively. The State Hydro-Meteorological Administration will
organize the National Monitoring Center in Pyongyang, which will be responsible for
all data collection processing, assessment of coastal environment, and survey manuals,
including regulations, following the results in the Nam Po demonstration site.

Strengthening the institutional capacity-building, especially in Nam Po, and training
the staff for this program, in connection with UNDP/IMO.

Second Stage:

{5

Monitoring and assessment of the state of marine pollution in D.P.R. of Korea—The
monitoring and assessment will start in 1997 but in a limited area, especially in Nam
Po and Hum Hung. After completing the National Monitoring Network, the Central
Monitoring Center will commence its obligation under the State Hydro-Meteorological
Administration.

Preparedness for the marine environment prevention, including the legislation, response
to oils spill, and waste management—Within the Environment Protection Law of the
Democratic People’s Republic of Korea, the Central Monitaring Center will issue the
appropriate measures to be taken by the government.

Managing all the relevant agencies according to the functionalization principle—The
State Environment Commission will undertake its work according to the Environment
Protection Law of the Democratic People’s Republic of Karea, considering the results
of the assessment made by the National Monitoring Center.

Geographical Characteristics

1

Korean Fast Sea — The surface area of the Korean East Sea is 970,484.14 km2, with
1668.2m average depth, 3699m in maximum depth, and the mean tidal range is only
0.3m. Salt marsh is scarce and the latitude is too high for mangroves, The sea grass
and algal forests, on the other hand, are extensive and cover some 402 km2.

Its comparative lack of water exchange with the greater Pacific Ocean makes the
Korean East Sea susceptible to the accumulation of any contaminants discharged into
it. The reduction and control of such discharges are therefore, to the mutual benefits
of all riparian states. Overall biological productivity is relatively low and any
enhancement of water quality will enhance productivity and benefit the subtropical
and subarctic flora and fauna that are found in the sea and which form a unique
ecological assemblage.
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2. Korean West Sea — The West Sea of Korea, adjacent to China continent consists of
437,300.79 km2 total surface area and approximately 2,000 km in length. The sea
floar is relatively with curvature; the depth at its entrance is around 80m and the
average depth throughout is about 60m.

There is a tidal average of between 4-6m and a maximum tidal speed of 1.0m/s.

Discharging directly into the West Sea are the Amnok and Chongchon rivers in the north
and Deadong and Han rivers in the middle of the Korean peninsula.

The salinity is around 30.5 percent, while the average temperature is 5°c in winter and
25°C in summer.

The West Sea biotic communities are very complex in species composition, with special
distribution due to the relatively complicated oceanographic conditions of the area. Its faunal
communities are composed of various ecological groups of both warm-water and cold-water
species, as well as cosmopolitan and amphi-pasfic ones, The fauna are also diverse and abundant
comparatively in the components of biotic communities.

The Socio-economic State in Coastal Area

The Korean peninsula is surrounded by international waters—the ocean on the west and
the east; but the northern boundary is also an aquatic one, consisting of the Amnok and Tuman
rivers shared with Russia and China.

The main commercial ports are Nam Po and Heaju on the Western coast and Sonbong,
Chongjin, Hungnam, and Wonsan in the east. Rajin will also be developed as another major
port, in connection with the planned Tuman River Development Project in the east. The main
fishery ports are Nam Po and Sinuiju in the West and Sinpo and Kimcheak in the East,

Many heavy industries along the coast and rivers of the Democratic People's Republic of
Karea, such as the steel mills, fertilizer plants, petrochemical synthetic fiber, and cement
manufacturing plants have been in existence.

Monitoring Program

1. Creation of the monitoring experience in the Nam Po National Demonstration Site—
The government of the Democratic People’s Republic of Korea will assess all the
results concerned with the marine pollution in Nam Po Demonstration Site which
then undertake the appropriate measures as the next step.

2. Establishing the National Monitoring Network (NMNJ—The activities for this purpose will be in the second
stage of the national program; but some of the adtivities concerned with equipment necessary to the
National Monitoring Center and field stations will be prepared in the first dage. The NMN will consist of a
National Monitoring Center (NMC), two regional center, and six field observation stations,
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3. Assessment of the state of East and West Seas—The NMC will assess the state of the
marine environmental pollution according to the NMN's activities and take reasonable
measures for its prevention and management.

The Program of Nam Po, Democratic People’s Republic of Korea
Introduction

One of the reasons why Nam Po region is selected as a National Demonstration Site is that
it represents all the tropical coastal characteristics of the Korean peninsula. The government of
the Democratic People’s Republic of Korea drew up the plan to establish the National
Demonstration Site in the Nam Po region, by introducing the ICM techniques as the first step of
the national program. Another reason is that the activities concerned with the marine pollution
already have been done in this area by the West Sea Oceanographic Research Institute, although
in a limited area.

The main purpose is to review the general status of marine environment and show the
necessity of developing the |ICM techniques in the country to the people concerned. Even
though there is no severe problems with it now, the industries and economy must be developed
continuously in the marine and coast lines.

Geographic Characteristics—The Nampa region belongs to the Semi-Plain zone, the same
as in other western regions of the Demaocratic People’s Republic of Korea. The geographical
characteristic of the Korean West Sea is that its depth is shallow with the smooth water
floor and its coast line is very long, with severe curvature and small islands.

Location—The Nampo city is placed in the estuary of Taedong River, the middle part of
the western coast of the country, which is important geographically, The city is not far
from the Pyongyang, which is the capital of the Democratic People’s Republic of Korea,
about 43 km in the Southwestern direction and its surface area is approximately 824 km?
on the point of 38°50'N and 125°24°E. |t'is in the western part of the Democratic People's
Republic of Korea, adjacent to Pyongyang and Pyongyang Province in the North and
West, Pyongyang and Huanghea Province in the East and South, and Korean West Sea in
the West and South,

Climate—The climate of the Nampo region expresses typical coastal characteristics. 1t is
calm in winter and breezy in summer, relatively, because of the effects of the monsoon
pertaining to the middle latitude area, northeastern Asia and facing the West Sea. The
annual temperature is 9.8%c; the lowest one in January is 6,5°c and the highest one in
August is 24.3%c. The drought season is in spring and autumn, due to the subtropical high
pressure and rainy in summer, because of the subtropical front; furthermare, there are the
effects of the Asian monsoon and much solar radiation.

The average annual precipitation is 900mm, e.g. relatively low compared with other inland
regions in the Democratic People’s Republic of Korea.
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Hydrology—There have been effects from the tidal differences before the construction of
the West Sea Barrage because of the smooth slope of Deadong River estuary and the coast
floor. But now, there are no effects from the tide and also with a clear change of highest
water temperature period in August.

The salinity is about 23-25 percent near the coast line and 32 offshore, with 21.00
minimum and 30.00 maximum.

Average tide velocity is 1.0 m/s; tidal range is 4-6m; and the frequency is semi-diurnal.

Ecosystem—The West Sea biotic communities are very complex in species composition, '
spatial distribution, and community structure due to the rather complicated oceanographic
conditions of the area.

The faunal communities are composed of various ecological groups of both warm-water
and cold-water species, as well as cosmopolitan and amphi-pasific one's.

Marked seasonal variations are the main characteristics of all the components of the
biotic communities; also, much nutrients from the Deadong River passes through so many
drainages within it that they are the factors facilitating the fishery inside and outside of the
West Sea Barrage.

Port — The Nampo port is the main one both in commerce and fishery, positioned inside
of the West Sea Barrage and with some of the reception facilities. The port has a passing
capacity of 50,000 tons cargo ship through the Nampo water gate constructed in the West
Sea Barrage and is equipped with some of the reception facilities.

Water Resources and Their Utility — The water resource around Nampo can be explained
with the West Sea Barrage because it forms a large-scale artificial lake in which the water
content can be regulated out one’s disposal, especially inland water or sea water, The
West Sea Barrage plays an important role in water use, especially in the field of agriculture,
economic, and the public life. Using this water, the large-scale irrigation system covering
the Pyongyang and Huanghea Provinces has been constructed, supplying water, irrespective
of the drought season.

Waste Generation and Disposal — No available data about the source of wastes and
pollutants have been collected. Most of the wastes and pollutants have been treated by
the facilities equipped in individual factories and agencies concerned; but no data are
available to assess the effluents entering into the sea from the river and coast line. Therefore,
monitoring and assessment of the state of the sea environment is very important for the
SHMA before taking any reasonable measures.

Impacts of Pollution on Marine and Coastal Environment — The West Sea of the Democratic
People’s Republic of Korea is surrounded by international waters. Thus, any effluents from
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China and D.P.R.K. will affect the biotic communities and spatial distribution, including
the marine environment.

Institutional and Organizational Arrangements

The Democratic People's Republic of Korea indicated clearly the importance of marine
environmental protection in The Land Law of Democratic People’s Republic of Korea entered
into force on 29 April 1977 and The Environment Protection Law of the Democratic People’s
Republic of Korea on 9 April 1986; therefore, the legislative guarantee was already created in
the Democratic People’s Republic of Korea,

The State Hydro-Meteorological Administration(SHMA) is responsible for marine
environmental research, monitoring, and services under the government. There are two
oceanographic research institutes and six coastal stations under the SHMA.

The State Environment Commission is responsible for controlling; while the Ministry of
Fishery is responsible for the production. Both will cooperate in the marine environmental
prevention activities.

The Kim Il Sung University, Fishery University, Marine Transportation University, and
Agricultural University will also cooperate closely for this purpose.

Development Status and Problems

The government of the Democratic People’s Republic of Korea passed the plan or reported
by the SHMA for establishing the National Demonstration Site in the Nampo region, by introducing
the ICM techniques to the West Sea Oceanographic Research Institute, SHMA organized the
research group with 15 scientists and researchers and its based on the plan. The SHMA also put
emphasis on the cooperation with international organizations, especially UNDP, IMO, 10C,
GEF, mainly because of the lack of experiences and equipment for ICM in the Nampo
Demonstration Site,

For the successful implementation of the national program, it is very important to carry
out the Nampo plan and provide the West Sea Oceanographic Research Institute with manpower
and equipment to enable it to cope with ICM. This is a prerequisite to the Nampo plan,

Monitoring Program
As a first step, the data already observed in the Nampo Research Institute will be stored in
data base, using the computers. Then, all the data will be processed with modern technigues so

that the state of marine environment would be assessed. Some of the factors mentioned below
are still being monitored; but those should be monitored to assess the marine environment,
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For the successful implementation of the national program, it is a prerequisite to get
experiences and scientific recognition as to whether the ocean has been already contaminated
or is being contaminated, especially the how and by what elements.

The Monitoring System in Nampo

To assess the state of West Sea environment comprehensively, specifically the marine
pollution, the West Sea Oceanographic Research Institute will collect the needed data on West
Sea, based on the system outlined below.

The Monitoring Strategy in the National Demonstration Site

Defining correctly the monitoring factors which affect the predominantly marine pollution
including waste resources which is the main activity in the demonstration site.

The following factors will be monitored in the Nampo Demonstration Site. Most of the

following data will be necessary for analysis and assessment of the marine environment pollution.
The oceanographic parameters are very important to determine the water mass.
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Annex 9.7

9.7 Country Report of the Republic of Korea®

1.0

2.0

3.0

4.0

by Dr. Dong Beom Yang, Chemical Oceanography Division, KORDY, Ansan, PO Box 29, Seoul 425600, Korea

There are several agencies responsible for marine pollution monitoring in Korea:
The Ministry of the Environment

The National Fisheries Research and Development Agency

The National Maritime Police Agency

The Office of Hydrography

Other institutes

K K K W

Official monitoring data is handled by both the Ministry of the Environment and the
National Maritime Police Agency.

Figure 9 shows the number of stations around Korea. These are utilized to obtain information
on important parameters.

The protocol for both the Ministry of the Environment and the National Maritime Palice
Agency are comparable;

4.1 Ministry of the Environment
The Ministry of the Environment samples six time a year (in February, May, June, August,

September, and November), and covers 62 coastal areas as well as seven neritic zones which
are sampled once a year. Sampled matrices usually involve surface waters, and sediments are
not routinely done, The main parameters concerning the Ministry are:

¥

Temperature, salinity, transparency, pH, chemical oxygen demand, dissolved oxygen,
suspended solid, and coliforms

# Oil and grease, as well as total N (nitrogen) and total P {(phospharous)

# Heavy metals, including hexavalent chromium, arsenic, cadmium, lead, copper, zinc,
and mercury '

Organophosphates and poly-chlorinarted biphenyls are also analyzed

Data is not usually for public consumption.

¥ X

4.2 National Maritime Police Agency
The National Maritime Police Agency does sampling twice & year, in May and in September.

Twelve areas are sampled, and 96 stations are visited. Standard methods for Korea are maintained
during these occasions. Data from the National Maritime Police Agency are open to the public.
The main parameters of concern include:

# Temperature, salinity, pH, chemical oxygen demand, dissolved oxygen, and suspended
solids

Oil and grease (using carbon tetrachloride extraction)

Nitrate, nitrite, ammonium, phosphate, and silicates (Si02)

Heavy metals such as chromium, cadmium, lead, copper, zinc, iron, and nickel

L
o

Table 5 shows the water quality standards followed by the Republic of Korea,
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Annex 9.8

9.8. The Manila Bay Monitoring Program and Calancan Bay
Rehabilitation Program

by Ms. Leza A. Acorda, Supervising Enviranmental Management Specialist, Environmental Management
Bureau, Department of Environment and Matural Resources, Republic of the Philippines

Introduction

Manila Bay and Calancan Bay are two important marine bodies of water located in the
island Luzon. Manila Bay is bounded by three regions, the National Capital Region, Region 3,
and Region 4); while Calancan Bay is specifically situated in the province of Marindugue (an
island province of Region 4). Both waters are utilized for fishing activities.

The Manila Bay Monitoring Program (MBMP) was conceptualized as a result of the
construction of marine outfall, envisioned in the Sewerage and Sanitation Master Plan for Metro
Manila. Marine outfalls are designed to make better use of the baby’s natural assimilative capacity
of discharging wastewater at its deeper portion. The MBMP was implemented in order to assess
the impact of the existing submarine and future outfalls which discharge raw special project
mandated by the Order of the Office of the President and is approved by the Pollution Adjudication
Board as a result of the mining activities (specifically the operation of the tailings disposal system
at Calancan Bay) by the Marcopper Mining Corporation. CBRP is a multidisciplinary approach
which is necessary in order 1o accelerate and expand the rehabilitation and management of
Calancan Bay.

I Manila Bay

Manila Bay plays a major role in the socioeconomic development of the Philippines,
particularly in the Metropolitan Manila area and the neighboring provinces that share its 190-
kilometer long coastline. Itis the hub of international and domestic shipping. Extensive commercial
fishing (fishponds, shellfish harvesting, fish traps) is carried out in its waters. Other major concerns
in the area are recreation and tourism; a significant portion of the coastline is being used for
bathing, boating, and salt production. It is also the final receiving water for the wastewater
generated in the area, thereby affecting the health and sanitation of millions of people — residents
and transients alike — who make up the population. the resultant increase in the bay's pollution
has become a major concern of the government,

The government has addressed the problem by conducting the MBMP. It seeks ta determine
the degree and extent of pollution in the Manila Bay and determine trends in the bay’s water
quality within the period of the of the monitoring program and project, and if possible, predict
its future quality. The important components of the Program are the assessment of the effects of
the operation of the Central/Tondo Outfall and future outfalls on the bay's water quality and the
determination of its assimilative capacity.
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A.  Description

Manila Bay is a marine inlet of the South China Sea. It is also considered an estuary, by
definition: an arm of the sea which has fresh water introduced at its head. The bay has a coastline
of approximately 190 km long and a surface area of 1,000 km2. It is about 54 km long and its
width varies from 22 km at its mouth to about 60 km inside the bay. The bottom topography
gradually rises from its mouth where it is deepest at a rate of about 1 m rise for every kilometer
of horizontal distance.

The Manila Bay catchment area is bounded by the Sierra Madre mountain range to the
east, the Caraballo mountains to the north, the Zambales mountains to the northwest, and the
Bataan mountains to the west. The Tagaytay Ridge and the Mount Banahaw's chain of mountains
form the southern boundary of the area.

Manila Bay receives drainage from approximately 17,000 km2 of watershed, consisting
of 26 catchment areas. The two major contributory areas are the Pasig and Pampanga River
Basins. The Pasig River Basin has an area of 3,900 km2 of watershed draining into the bay is the
Pampanga River Basin which has a catchment area of 9,000 km2. Much of the river systems in
the provinces of Pampanga, Bulacan, and Nueva Ecija drains into the Pampanga River,

Manila Bay receives inputs and is subject to stress from a population of about 16 million and
a variety of activities within its water column and within its watershed. Most notable of these pressures
are overfishing, pollution from domestic, industrial, and agricultural runoff, and soil erosion, These
inputs have led to the rapid deterioration of the bay's environmental quality and the degradation of
its natural aguatic resources rendering it unable to support its economic and ecological functions.
This phenomenon has consequently undermined the bay's capacity to provide livelihood and life-
qguality for human beings. Well-coordinated and highly-focused activities are necessary to abate the
bay's further degradation and in the future enhance its quality.

B.  Objectives

The objective of the MBMP as a whole is to preserve, if not improve, the quality of
Manila Bay water, taking into account its present state and the changes that will be brought
about by the addition of outfalls for the disposal of sewage. This program aims to determine the
degree and extent of pollution in the bay. It also aims to show guantitatively the changes brought
about by deep water disposal of wastes, The monitoring program will also assist in identifying
problem areas within the bay which may reguire the modification of future plans and strategies.

1. To continue the Manila Bay Monitoring Project and Tondo Qutfall Monitoring in order
to fill in data gaps and obtain complete observations of some critical parameters to the
desired level of time;

2. To collect samples of sessile organisms for trace metal residues and bacteriological
quality;

3. To assess the impact of MWSS outfall on the water quality of Manila Bay; and

4. To predict the long-term effects of the outfall on the integrity of the bay.
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MBMP Activities

1. Bathing water quality in Eastern Manila Bay
Frequency of sampling: twice a month
Number of stations: 10

Parameters monitored are temperature, salinity, pH, Dissolved Oxygen, coliform
(total and fecal coliforms), modified Garber Classification Index, wind speed and
direction, weather condition, estimated number of visitors

2. Bacteriological and heavy metal analysis of shellfishes
Frequency of sampling: 4

Parameters monitored are coliform (total and fecal coliforms), heavy metals,
and other trace elements (cadmium, copper, zinc, lead, and mercury)

3.  Central/Tondo outfall monitoring
Frequency of sampling: twice a month
Number of stations: 6 stations

Parameters monitored are temperature, salinity, pH, dissolved oxygen, coliform
(total and fecal coliforms) modified Garber Classification Index, wind speed and
direction, weather condition, sampling depth, transparency (secchi depth), and heavy
metalsitrace elements in sediments.

4,  Southern outfall monitoring
Frequency of sampling: once a month
Number of stations: 7 stations

Parameters monitored are temperature, salinity, pH, dissolved oxygen, coliform
(total and fecal coliforms), modified Garber Classification Index, wind speed and
direction, weather condition, sampling depth, transparency (secchi depth), and heavy
metals/trace elements in sediments.

Offshore water and sediment quality studies
Frequency of sampling: Quarterly
Number of stations: 10 stations

L]

Parameters monitored are temperature, salinity, pH, dissolved oxygen, coliform
(tatal and fecal coliforms), modified Garber Classification Index, wind speed and
direction, weather condition, sampling depth, transparency (secchi depth), and heavy
metalsfrace elements in sediments, ammania-nitrogen, nitrate-nitrogen, total particulate
phospharus, chlorophyll-a, oil, and grease.
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Il. Calancan Bay

Marindugue Province is composed of 17 islands located southwest of the Luzon Island.
It is bounded to the NW by Tayabas Bay, Mogpog Pass to the NE, by Tablas Strait to the SW, and
Sibuyan Sea to the SE. Marindugue is composed of six municipalities.

Calancan Bay lies on the northern coast of Marindugque Island. The bay used to be a
fishing ground of the small fishermen occupying the nearby barangays of Botilao, San Isidro,
Ipil, Kamandugan, Lusok, and Baliis.

A.  Description

Calancan Bay is a natural embayment in the northern part of the main island of
Marindugue Province. Its drainage basin has a moderately rolling to rugged and undulating
terrain. The bodies of water that drain to Calancan Bay are Botilao River, Dating Bayan River,
Guinimbayan Creek, Mausik Creek, and Tanda Creek. They bay is primarily a fishing ground of
16 barangays in two coastal towns (Mogpog and Sta. Cruz), but not until the Marcopper Mining
Corporation started disposing its mine tailings to the bay.

Marcopper Mining Corporation (MMC) started its operation in 1969, using an open-pit
mining method in Tapian, located at about 14 km from the bay MMC initially utilized the 177
hectares of San Antonio pond for inland impoundment of mine tailings. In 1970, MMC discovered
a huge minable ore reserve beneath the San Antonio tailing pond which prompted it to look for
other disposal sites of all mine tailings from plant operation, including the piles of mine tailings
from the San Antonio pond totaling 50,000 metric tons per day.

Calancan Bay was chosen as the ultimate disposal site by discharging the mine tailings to
the ocean floor through a pipeline launder system. However, the submarine outfall clogged:
and so the tailings were discharged above the water surface. The extraneous materials have
accumulated to such an extent that a 4.7 km long causeway (with an area of 0.84 hectares)
divides the bay into western and eastern halves, The disposal of mine wastes into the Calancan
Bay accounted for the high concentration of heavy metals, particularly copper and calcium.
Mine tailings also caused the massive destruction of coral reefs and fish sanctuaries in the bay.

B.  Objectives

The Calancan Bay Rehabilitation Program (CBRP) was launched in 9 June 1989, with
DENR's Environmental Management Bureau (EMB), as the Secretariat. The objectives of CBRP
are the following:

1. systematically investigate the existing physical, chemical, and biological status of the
bay area;

2, monitor the changes of most important parameters that occurred; and

3. atits terminal stage, envision to come up with solid data base useful for the sustainable
development of resources of the coastal area degraded by the MMC's mining operations.
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C.  Project Components

Rehabilitation of mine tailings causeway and denuded mangrove areas
Seagrass transplantation and artificial seagrass system

Artificial reefs or fish aggregatory devices

Fish yield studies

Monitoring of environmental quality

a.  Water quality monitoring

b.  Bioassay.

LA e L g =

In 1992, MMC stopped the disposal of its mine tailings to Calancan Bay. The disposal site
was transferred to Taipan pit, whose ore deposit was already depleted. The causeway might be
considered stabilized due to the rigorous implementation of the CBRP.

D. Monitoring of Environmental Quality

Project 5 (Monitoring of Environmental Quality) has two subprojects, namely: a) Water
quality monitoring and b) Bioassay.

The objectives of water quality monitoring (5A are the following:

1. to conduct a comprehensive assessment of the quality of the bay in order to determine
the existence and extent of pollution brought about by the discharges of mine waste or
mill tailings; and

2. to collect useful information on the water quality and related factors affecting the
overall ecological health of the Calancan Bay.

a.  resultin a better understanding of the interrelatedness of the biclogical/ecological
activities of the CBRP;

b.  define problem areas and recommend solutions to them;

c.  determine the extent of pollution in Calancan Bay, ¢hruu1,h an analysis of physico-
chemical and biological data;

d. indicate trends of improvement or degradation; and

e, determine the possible effects of mine tailings disposal in the bay.

Water quality monitoring involved shore and offshore water sampling,
encompassing an area of about 24 km2. It includes the determination of physical and
chemical characteristics of the Calancan Bay seawater, tailings sampling and analysis,
trace metal analysis in indicator fish, and other marine life.

The following are the activities under water quality monitoring:
1. Mine waste effluent/mill tailings analysis — For this activity, there are two stations

(thickener plant or dredged tailings from San Antonio pond and outfall). Samples are
subjected to heavy metal analysis (Hg, Cd, Zn, Pb, Cu, Ag, Mn, and Fe).
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2. Coastal monitoring — There are six stations (50 meters from the shoreline) in this
activity, the parameters monitored are the following:

a.  Physical measurements (DO, temperature, pH, and turbidity)
b.  Trace elements (Cu, Hg, Cd, Zn, Pb).

3. Offshore water quality monitoring — There are 15 offshore water quality monitoring
stations. The following are the parameters being monitored:

a.  Field sampling condition (tide, weather, physical observation, and current
velocity)
. Physical measurements (DO, pH, transparency/Secchi disk reading)
c.  Trace elements (Cu, Hg, Cd, Zn, and Ph).

4. Trace elements determination in indicator fish and in other marine lives (Hg, Cd, Zn,
Mn, and Cu)

5. Sediment sampling and trace element determination (Hg, Pb, Cu, An, and Cd.
The objectives of Project 5B (Bioassay) are the following:

1. to determine the toxicity of effluent from MMC;

2. 1o determine the relative sensitivity of test organisms to mine tailings;

3. todetermine the percent survival of test species at different concentrations and durations:
and

4. to determine the effect of effluent on water quality.
The components of Project 5B (Bioassay) are the following:
1. 96-hr LC50 toxicity test of fish and shellfish; and

2. heavy metal analysis of fish and oysters.
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Annex 9.9

9.9 Thailand Report On Marine Pollution Monitoring
by Soopphapom Pukasermvarongkool, Ministry of Transport and Communications, 1278 Yotha Road, Bangkok 10100, Thailand.

Introduction

Thailand’s rapid socioeconomic development was not compatible with the pollution
prevention and monitoring. The marine and riverine pollution, caused by the industrial,
agricultural, and marine transportation activities, become a significant issue.

The major source of pollution in Thailand is land-based. Waste water from communities
is discharged directly to the drainage system, canals, rivers, and finally to the coastal sea area.
75 percent of land-based pollutants come form domestic source, 20 percent from industries, 4
percent from agriculture, and 1 percent from others, '

Although the discharge of waste oil or chemical is prohibited by law, the illegal discharging
and dumping still occur in Thai waters. The Harbor Department has conducted a monitoring
program in Thailand’s main river and coastal areas, including industrial and domestic effluence.
This monitaring program consists of the following methods:

Monitoring Method

1. Water quality analysis of river (Chaopraya, Pasak, Bangpakong, Maeklong and Thajeen)
and coastal water every month.

2. Waste water quality analysis of industrial and domestic wastes.
To check waste oil and water from ship, industries, and domestics by helicopter
(Chaopraya river and Bangkok-Rayong).

The Agencies’ responses to marine pollution prevention and monitoring are as follows:

1. Harbor Department

2. The Pollution Control Department (to issue the rule of environmental standard value).

3. The Office of Environmental Palicy and planning (to consider the Environmental Impact
Assessment, EIA)

4, The Environmental Quality Promotion.

In addition, some NGOs take strong concern for marine pollution prevention. These

NGOs try to coordinate with the government agencies in building up their capabilities on this
issue.
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Appendix 1. Law on Navigation in Thai Water
A.D. 1913 (Amended as of 1992)

119. A person who, without the consent of the Harbor Department, throws stones,
gravel, ballast, mud, or any substances, except petroleum or chemical into the rivers,
canals, swamps, reservoirs, or seas in the Thai territorial waters shall be punished with a
fine not exceeding ten thousand baht or on imprisonment for a period not exceeding six
months, or both, and shall reimburse the expenses of recovery as well.

119 bis. A person who discharges petroleum, and chemical or any other matters into the
rivers, canals, swamps, reservoirs, or seas in the Thai territorial waters which shall be
considered hazardous to the environment and navigation shall be punished with a fine
not exceeding sixty thousand baht or on imprisonment for a period not exceeding three
years, or both, and shall reimburse the expenses of recovery or indemnity as well.

204, The discharge of petroleum or oily water from the ship into the rivers, canals,

lakes, or seas in the Thai territorial waters shall be punished with a fine of two thousand to
twenty thousand baht or imprisonment for a period not exceeding one year, or both,
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Annex 9,10

9.10 Marine Pollution Monitoring in Vietnam: Initiative Results

by Nguyen Chu Hoi, Pham Van Luong, Luu Van Diew, et al., Marine Environment Monitoring Station (MEMS),
Van Son, Do Son Town, Hai Phong City, Vietnam.

Introduction

Vietnam is a maritime country; the length of its coast is over 3,200 km and it has 3,000
islands. Its coastal zone contains a number of unique ecosystems with valuable tropical resources,
such as mangrove, coral reef, seagrass, estuary, tidal marsh/flat, coastal lagoon, delta, upwelling,
island, bay, and soft bottom. The coastal zone of Vietnam is also a sensitive, ecologically
interface and a dumped location from land-based/sea-based sources. Recently, the environmental
pollution in its coastal waters has increased due to the coastal economic development, in relation
to its open-door policy and the government’s economic reform.

The sources of coastal pollution in Vietnam may be grouped into several main classes:
coastal agriculture, sewage, urban and industrial discharges, shipping activities, aquaculture,
and mining. Oil/Gas exploitation in the continental shelf is also a major sea-based pollution.
The main contaminant classes which may be present in discharges from these sources are
sediment, nutrients, toxic metal, oil, and pesticides.

Coastal pollution and degradation of the coastal environment lie at the heart of the conflict
between developmental needs and protection of the environment. To date, there have been
about 10 documented oil spills in the coastal zone of Vietnam, which leaked between 100
tonnes to 2,000 tonnes during 1994-1995 (NEA/MOSTE, Report, 1995).

Pesticide use in Vietnam in general and the coastal land in particular has increased
dramatically in just a few decades; and today pesticides are applied to 90 percent of agricultural
land. There are also some 200,000 ha of brackish water ponds, 37 main coastal ports with
8,000 ships, and 54,000 fishing boats in the coastal waters. Approximately 50 percent of the
country’s provinces/cities and large industrial zones with over 15 percent of the pnpulatmn are
located in the coastal area.

Many coastal/marine ecosystems in the country are suffering from severe habitat and species
losses associated with coastal pollution(NEA/MOSTE, 1995). Therefore, measuring environmental
parameters is one of the steps in a coastal/marine environmental management taken by the
Vietnam government. A marine environmental monitoring network in Vietnam was established
by MOSTE for submission to the government.

The marine monitoring network started to carry out its task since 1995 in the Northern
part of Vietnam and is now continucusly expanding its scope throughout the coast. The initial
result of the marine pollution monitoring activities in Vietnam is infroduced in the following

page.
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Marine Pollution Monitoring Strategy
Marine Environment Monitoring Station (MEMS)

Up to 1990, some stations (Do Son, Nha Trang, and Can Gio) formed and started to carry
out monitoring tests in three sites near these stations. In 1995, the MEMS at Do Son belonging
to the Hai Phong Institute of Oceanography (HIO) officially integrated with the above-mentioned
monitoring network, considered the first MEMS in Vietnam. This year, some MEMS in Nha
Trang and other sites will be established to expand and upgrade measuring the stations throughout
the coast.

Such a marine environment monitoring system has been proposed by author and was
adopted by the National Environment Agency in March 1996 (Figure 11). In this system, there
are some types of MEMS — effect/pollution stations and baseline stations in two national stations
(Do Son and Nha Trang). The effect stations are located in the main estuarine areas or near
coastal economic centers and are fixed in developing a plan up to the year 2000. Under MEMS
at Do Son, five measured sites (Cua Luc, Do Son, Ba Lat, Sam Son, Cua Lo) were carried out in
1995.

Methodology

# The environmental components were monitored by MEMS at Do Son:
- Sea Water
- Surface Sediment
- Biological Component

% The parameters and frequency selected for monitoring are presented in the
following table.

. Parameters ~ Sampling Frequency . . Total Times’
current 2 hours 13
temperature 2 times (low/high tides) 2
salinity 2 times (low/high tides) 2
pH 2 times (low/high tides) 2
turbidity

suspended matter

BOD5

MNO3-

PO4-

Si032-

toxic phytoplankton

oil content of seawater
and sediment

coliform

pesticides

heavy metals

1 time (lowest tide)

1 time (lowest tide)
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Sampling:

Sampling frequency: 4 times/year in March, June, September, and December. These
samples were collected during the highest and lowest tides for every station and at
two layers of water column (surface and bottom). The field sampling is carried out by
a motorboat with GPS equipment.

Preservation of samples:

® DO samples are collected into oxygen bottles and fixed by manganese chloride
(MnCl2) and potassium iodide in sodium hydroxide solutions.

e (il samples: in Teflon bottles with added sulfuric acid added as preservative.
e  Heavy metal samples: in Teflon bottles with hydrochloric acid (HCl) 6 N added.
®  Nufrient samples: mercuric chloride solution.

®  Plankton: with 5% formalin / 70 percent alcohol.

e  Coliform samples are put in clean bottles and kept at 4°C in thermally-insulated
box (ice box).

Analyses:

&  pH is measured by Palicse standard colorimetry with cresol red indicator or by
using a water quality checker (WQGC-1A, Japan).

&  Dissolved oxygen (DO) and Biochemical Oxygen Demand (BOD) determined
by Winkler method or by using a water quality checker.

e Salinity is determined by the Mohr-Knudxen method

&  Nutrient contents (NO3-, PO43-, 5i032-) and total phosphorus were determined
by colorimeter.

®  Pesticides are determined by the following methods:

One liter of sample was extracted by chloroform (CHCI3), (pesticide analysis grade, 3
times).

Chloroform extracts are dried by Na2504 and cleaned up on Florisil Column, active
carbon, and celitte; then concentrate and remove solvent in rotation

evaporator,

Concentrate is dissolved by n-hexane and then pesticide residues are determined by
Gas-Chromatograph 9A-Shimadzu.

MPMIM Inception Warkshop < 69



e  Oil content is determined by Partition - Gravimetric Method or by Infrared
Spectrophotometer IR - 470 Shimadzu.

e  Coliform is determined by the Vincent culture method.

The different parts of the methodological chain for monitoring may be summarized in the
following flow chart:

Sampling/Data Collection Field Measurements and Analyzing
]

Data Handing/Processing

vl

Presentation and Interpretation

Initial Results

In 1995, the marine water quality parameters were monitored at five measurement sites:
Cua Luc, Do Son, Ba Lat, Sam Son, and Cua Lo.

Hydrochemical Parameters

The result was calculated in an average value during the highest and lowest tides.

One of the features of the monitored coastal waters is that the surface layer is warmer in
summer (28°C-31.8°C) and colder in winter (18°C-22.4°C); the annual temperature variation is
some 10°C. The average annual temperature at all measured sites is from 23°C to 26°C.
Temperature is lower in the sites Do Son and Ba Lat which are influenced by suspended water
discharged from the coastal lands.

The salinity in the monitored sites is extremely variable due to the effects of rainfall and
run off from many rivers, especially from the Red River system. The annual average salinity of
water surface in Ba Lat (Red River mouth) is lowest at 11 percent in comparison with others (20-
27 percent). The average range of surface water salinity is different between the rainy and dry
seasons (10-20 times).

During the rainy season, the salinity in Ba Lat site is less than 1 percent, but is higher 8
percent (Do Son), 18 percent (Sam Son), 21 percent (Cua Luc) and 32 percent (Cua Lo). In the
dry season, it is higher: 21 percent (Ba Lat), 28 percent (Do Son), 23 percent (Sam 5on), 33
percent (Cua Luc) and 24 percent (Cua Lo).

The pH in coastal water is slightly alkaline (8.0-8.4) and the pH variation by season is very
small (0.2-0.3).

The turbidity of surface water at sites: Cua Luc, Do Son, Sam Son, and Cua Lo is variable
between 22-43 mg/L; Cua Lo site is lowest in turbidity.

The nutrients of sea water are normal (not poor/rich) and change markedly between
monitored sites:
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¥ NO3-in range 0.4-29 mgN/l
# POA43- inrange 6.8-18 mgP/l
# Si032- inrange 90-790 mg Sifl

Water Quality
The coastal water quality parameters in five sites are introduced in Table 6.

Dissolved Oxygen—DO content is rather high at all measured sites, ranging from 5.79-
8.66 mg/L. The average DO in every site is also rather high (7.21-7.87 mg/L).

Biochemical Oxygen Demand—At all the measured sites, the BOD value is not high
(0.44-1.93 mg/L). The average value of BOD in every site is less than 1,20 mg/L and is
lower than Vietnam's permissible standard (<10 mg/L).

il content — The oil in sea water at five measured sites is in the range of 0.10-0.45 mg/
L. The average content of oil in Do Son (near seaport) is highest (0.33 mg/L); and in Sam
Son it is the lowest (0.13 mg/L).

The oil in sediment at five measured sites is in the range of 0.01-0.15 mg/g. The annual
average value is 0.05-0.11 mg/g, but, near the oil storage in Cua Luc it is two times higher than
the other sites.

Heavy metals — The heavy metals have been monitored in sea water as follows: Lead
(Pb), Copper (Cu), Zinc (Zn), Cadmium (Cd) and Mercury {Hg). Their content is many
times less than the permissible standard. The content of Pb (0.007 mg/L) and Cu (0.0006
mg/L) in the Cua Luc site is higher than the other sites and in Ba Lat sites, the Zn (0.0006
mg/L) and Cd (0.0009 mg/L) are higher than the other sites.

Organochlorine Pesticides — For Vietnam in 1995, the coastal waters in five sites were
analyzed for HCB, Lindane, Andrin, DDE, Dieldrin, Endrin, DDT, and DDD. Among them,
HCB, Lindane, DDE, DDD, and DOT have been detected; but in others, there are only
traces.

The pesticide residues in Ba Lat site are three times higher than in the other sites. The DDT
which is highly concentrated in sea water (5.5 mg/l), in comparison with other kinds of pesticides,
is also highest in the Ba Lat site.

Coliform — The samples of coliform were collected at four sites: Cua Luc, Do Son, Sam
Son, and Cua Lo, These sites are located in/near the coastal tourist resorts. The result
showed that the mean total of coliforms is in the range of 535-2415 MPN/100 ml. The
mean value at the four sites is 1043 MPN/100 ml. The maximum concentration is 4600
MPN/100 ml during high tide at Cua Luc site may be related to the domestic waste from
Ha Long city. In summer (the tourist season), the coliform value is also higher than the
other one.
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Phytoplankton — The abundance of phytoplankton species at the Cua Luc site is highest
(92 species), with the lowest at the Cua Lo site (62 species). The species of Diatomae are
dominant. In general, the density of phytoplankton is high at all the monitored sites, with
highest values (3.8 .106 - 1.7 .108 cell/m3) in Sam Son.

The change of species composition between the monitored times is very different, In
some sites not being influenced by fresh water, the species of Dinoflagellate appear, for example,
at the Cua Lo site; among them, some species of toxic-phytoplankton have been noted, e.g.,
Goniaulax, Protogoniaulax, Gymnodinium.

Recommendations

The initial activity on marine pollution monitoring in 1995 at the five measured sites/
stations in the north of Vietnam is a first step of the National Network on Marine Environment
Monitoring in Vietnam,

The results contribute to the assessment of the annual state of marine environment in
Vietnam. These results will be submitted to the government, according to the Environment
Protection Law of 1993. At the same time, the lessons learned will be used in expanding and
upgrading the network throughout coast of Vietnam.

In general, the low concentrations of the contaminants are indicative of a non-polluted
coastal environment. But, the coastal environment s slightly polluted by oil dumped from shipping
activities/oil spills.

There is an increased trend of some contaminants at some stations, such as DDT and
Lindane in the sea water of the Ba Lat site, located near the Red River delta, Apart from this, it
will be necessary for environmental protection to monitor the urban wastes from Ha Long city
dumped at the Ha Long Bay - a World Natural Heritage site,

Itis also necessary for Vietnam to integrate with the Regional Netwark for Marine Pollution

Monitoring and to share experiences with experts in the region, especially in the fields of
information management and technical training for the Vietnamese staff,
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Table 1 Manitoring Programmes in the East Asian Region: Qverview of

Parameters (modified from Figure 1 of the Workshop Report, Global
Investigation of Pollution in the Marine Environment (GIPME) Expert Meeting,
London, 12-14 October 1994).

HOTO

MUSSELWATCH

WESTPAC

COBSEA

GEF

Salinity
Temperature
Dissolved
Oxygen
Nutrients
SPM

Human
Pathogens
Litter

Algal Toxins
Flankton
Pigments
Qil/Hydrocarbons
PAHs

Metals
Radionuclides
Synthetic
QOrganics
Pesticides

Herbicides

Biological Effects

PAHs

PCBs/DDT
HCH (BHCs)

Chlordane
HCB
Organotins
Histopathology

Mutrients

Hydrocarbons
Metals

Synthetic
Organics

SPM

QilfHydrocarbons

Biological Effects

Mutrients
SPM
FPathogens

QiliGrease
Metals

Industrial
Wastes
Agricultural
Wastes |
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Table 2 Matrix/Analyte Relationships for Monitoring Programmes: (A) Human
Health Frotection, (B) Survey and Monitoring (modified from Figure 3 of the

Workshop Report, Global Investigation of Pollution in the Marine Environment
(GIPME) Expert Meeting, London, 12-14 October 1984).

A Matrix
Analyte Water Sediment Biota Others
Sewage Pathogens Pathogens
Hydrocarbons PAHs,
Tainting
Trace Metals Trace Metals
B Matrix
Analyte Source Water Sediment Biota
Sewage Yes Nutrients Nutrients Pathogens
Chlorophyll Chlorophyll
Qil/Grease Dissolved, Beach Tar Community
dispersed Analysis
petroleum
hydrocarbons
Trace Metals | Yes Trace Metals | Baseline Musselwatch
CBs Yes Baseline Musselwatch,
Ethoyl
resorufin-0-
deethylate
_ (EROD) in fish
PAHs Yes Baseline Musselwatch, |
Ethoyl
resorufin-0-
deethylate
(EROD) in fish
Sediment Yes Sediment Community
Transport Accumulation | Analysis

Care measurements include: temperature, turbidity, salinity, and dissolved

oxygen
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TABLE 3. Sampling Summary for Priority Pollutants (from P.M. Chapman, G.P.
Romberg, and G.A. Vigers, "Design of monitoring studies for priority pollutants,”
Journal of the Water Pollution Control Federation, vol. 54, no. 3 (1982),
presented by Dr. Voravit Cheevaporn, Thailand)
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Campaund C.l::::i? R I s L= Ry Camprswl cj:::‘;q e
Waier :.:Inrl Tinda ] . Water :'Iiu‘- Riara
Metals 204 inarganicz Hierachloreeib e 4 x
) Chlormetbese (ringl ctloidc) 4 x
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uon 1 % & BisiZ-chlarcethyd) cther 1 z
DoE 1 z z Bisl-chlaroimpropyi) ether 3 %
noT i = = I-Chloroetbrd vinyl e1ler 4 % z
Dicldein 1 A Adacophenyl phenrd b 1 L 3
Endosulfan and endomllfan sulfate 3 1 A emenpiee oyl pheay | eihes [ -3 H
Endrin amd encdein aldehyde 1 F 3 i L Bis{Teblenethnry) methane k| z
Neptaehbar | ] x
Meptzehilar epoxide 1 x L x MusnereEe oo e
Hexaellorocyclohoxane
[ex, 1, & faomers) k| x x Benrerne 4 =
llezachioioeypekbemane Cldombomrne 1 2 x
" (mdane) 1 % e Li-Dichiornbenzene - 7
loplorons H] X (a-dichinraberzene) Z kS o
JCnn A E H | Hichlorcheszene
Taraphene L x x [m-dichilambenzene) 1 3 x
- 1,4-Dickiorabrenrene
PCAs znd related compownda (p-dichlnrmhenzone) 1 x L
s 124 Tichtaraberrene 1 =% T
Pelyehlarinated biphenyls 1Taekiombemrene I 1 ¥
(6 IMCH arachilors) | z x Etbyfocmrne 4 u
Lhlorumphthabere 1 T X Hibabiatens 1 z
Tohese 4 x
Halogemated sliphatbes 1 Dmitroto hene ] X
" Chleramethane {methyl ehloride) © 4 z LhDisiratelsene 2 *
Dichloromethane -
{methylene cilaride) 4 z Teemli and cesls
Tiichloramethane {ehlarelorm) 4 I o 1 x
Tetrzehleromethane L hlewemhenal 1 x
{rarbon tetrachineide) 4 H L4-Dichlenghesel H x
Clibotoethane (ethyl chloride] 4 x 24 STrichlorophensl 3 =
1.1-Dichberoniharne Ponssctlornpheral 1 x z
[ethylidine chivride} 4 x 1itirophenal 3 2
1.2-Richloroethane ' ifitrephened ] z
{ethy kere divhloside) 4 x5 1 b-Dmicrophenal 1 a
LI -Trichkoroctiens . lhﬂi-ﬂh:rbl;mnl 1 1 z
{methyl chkeroform) 4 x pidhlaro-m-oemol| k| X
1.1 2 Trichkwoethane 4 z - 4 £ Do z
11,22 Teuachlotoetbanc L] 1 et el :
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TABLE 3. Sampling Summary for Priority Pollutants (continued)

Ervironmental i
compalmend wimmenia]
Compousd [-'-l::?;".'f Compeund Catepory empurtment
dl- E 5 nk e
Wates f:m Tiot Water Sedle  poo
— 1021}
Fhihalile estera Diberro (1, b} anthroeene 1 = 5
Dlmethyl phthahte 1 x x ;‘:""M 1 % %
Diethyl phthalaie l x 1 hﬂﬂzlj}aﬂ 1 L e
Di-n-tutyl phihalste 1 x x Hash Fytene 1 x £
Dhn-oclyl phihalale 1 X % ?hp qumm . 1 x x
iz 2-cthylhexyl) phikalate 1 z I h:""“ =as 1 3 ¥
Dutyl benzyl phithslsle 1 x 1 - 1 - ¥
Pelyeyellc aromaties Hilzomenines aod miveellymens
mmprond:
Acenaphthene 1 x X 2 Bk
Aeetaghihylone 1 x H Dfm-l-hrl miftaramine :] g
Anthmerns 3 1 % M Dighenyl nitronmice 1 i i
Benzo (w} anihiacepe 1 x 1 Dm—?‘ﬂp’!ln.ihunmiu: 1 z x x
Penzo f&) Ruonsnihene 1 4 1 Bemidlne. 3 X
Bomzar (k) Neoranthons 1 x ¥ 11 Dikchlamel oaidin 1 % '
Derzofghl) perylena T x 2 1.1 Diphenyihplazlo .
Beizo (3] pyreoe i x 1 (hydeazabepr=ne} 1 o .
Chryzene 1 EY T Acrylonitrle 4 & i

Souree: PM. Chopran, GF. Romberg apd G Yigers, "Detge of monilorisg sudies for pricrity poliatsin”™, Joumel i
Canrral Federatlon, vol 54, Ho. 3 (1981). £ by U o the B Sallitin

Nate:

Compeunds atyporized 23 Indieated in Ogure 2.
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Table 4. Toxic Trace Contaminants Analysed in Rivers and Reservoirs for Singapore
(presented by Ms. Ng Miu Lan, Singapore).

Croup 1 : Purgeable Organics
1 Acrolein

2 Acrylonitrile

3 Ethylbenzene

q 1,1,2,-Trichloroethane

5 Chloroethane

6 2-Chloroethyl viny| ether
7 Methy| chloride

8 Methyl bromide

9 Trichlorofluoromethane
10 Dichlorodifluoromethane
11 Vinyl chloride

12 bis{Chloromethyl) ether
13 Chloraform

14 Bromodichloromethane
15 Chlorodibromomethane
16 Bromoform

17 Benzene

18 .- Toluene

19 Xylene 19
20 1,1,1-Trichloroethane

21 1,1-Dichloroethane

22 1,2-Dichloroethane

23 1,1-Dichloroethane

24 Trans 1,2-Dichloroethene
25 Trichloroethene

26 1,1,2,2-Tetrachloroethane
27 Tetrachloroethane

28 1,2-Dichlaropropane

29 1,3-Dichloropropene

30 Chlorobenzene

31 Carbon tetrachloride

32 Methylene chloride

Group 3 : Heavy Metals
Antimony
Beryllium
Thallium
Arsenic
Cadmium
Chromium
Copper

~ h b oJa Wk —
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Group 2 : Pesticides and PCBs

— A0 o~ O e e —

18

o - Endosulfan

[ - Endosulfan
Endosulfan sulphate
o - BHC

B -BHC

v - BHC

& - BHC

Dieldrin

4,4"-DDE

4,4-DDE

11 4.4-DDT
Heptachlor
Heptachlor epoxide
Aldrin

Chlordane
Toxaphene

Endrin

Endrin aldehyde

Arochlor 1016

20
21
2
23
24
25
26

10
11
12
1:3

Arochlor 1221
Arochlor 1232
Arochlor 1242
Clophen A40
Clophen A50
Clophen A0
2,3,7,8-TCDD

Lead
Mercury
Nickel
Selenium
Silver
Zinc



Table 4 (continued...)

Group 4 : Base/Neutral Extractable Organics

1,2-Dichlorohenzene
1,3-Dichlorabenzene
1,4-Dichlorobenzene
Hexachloroethane
Hexachlorobutadiene
Hexachlorobenzene
1,2,4-Trichlorobenzene

his (2-Chloroethoxy} methane
2-Chloranaphthalene

10 Isophorone

11 Nitrobenzene

12 2,4-Dinitrotoluene

13 2,6-Dinitrotoluene

14 4-Bromophenyl phenyl ether
15 bis (2-Ethylhexyl) phthalate
16 Di-n-octyl phthalate

17 Dimethyl phthalate

18 Diethyl phthalate

19 Di-n-buty| phthalate

20 Benzo (a) anthracene

21 Benzo (a) pyrene

22 Indeno (1,2,3-c,d) pyrene
23 Dibenza (a,h) anthracene
24 bis (2-Chlaroisopropyl) ether

Lt e - T o 6 N

Group 5 : Acid Extractable Organics
2-Nitrophenol
4-Nitrophenol
Phenol
2, 4-Dinitrophenaol
4, 6-Dinitro-o-cresol
Pentachlorophenol
p-Chloro-m-cresol
2-Chlorophencol
2,4-Dichlorophenol

0 2,4,6-Trichlorophenol

1 2,4-Dimethylphencl

e U= = = B B oy N BN N L S R

25 4-Chlorophenyl phenyl ether
26 3,3"-Dichlorebenzidine
27 Benzidine

28  bis (2-Chloroethyl) ether
29  1,2-Diphenylhydrazine
30 Hexachlorocyclopentadiene
31 N-Nitrosodiphenylamine
32 Butyl benzyl phthalate
33 N-Nitrosodimethylamine
34 N-Nitroso-n-propylamine
35 Naphthalene

36 Acenaphthylene

37 Acenaphthene

38 Fluorene

33 Anthracene

40 Phenanthrene

41 Fluoranthene

42 Pyrene

43 Chrysene

44 Benza (k) fluoroanthene
45 Benzo (b) fluoroanthene
46 1,2-Benzathracene

47 Benzo (g,h,i) perylene

Group 6 : Other Organics
1 Phenals
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TABLE 5. Water Quality Standards: (A) Freshwater, (B) Seawater (presented by Dr.
Daong Beom Yang, Republic of Korea).

prnfes A : ;
pH BOD SS DO E. coli,
ma/L ma/L ma/L mpn/100 ml
I 6.5-8.5 <1 <25 >7.5 <50
Il 6.5-8.5 <3 =25 =5 <1000
I 6.5-8.5 <6 <25 =5 <5000
v 6.0-8.5 <8 <25 >2 -
V 6.0-8.5 <10 <100 >2 -
B
pH COD | DO S8 E. coli Oil | TotalN | Total P Others
mg/l % magfL | mpn | mg/L| mall mg/L
per
100 ml
| | 7.8-8.3 <1 =85 =10 =200 MO =<0.05 <0,007 Cr, As
sat <05
I | 8585 <2 =85 =25 | =1000 N <=0.1 <0015 | Pb,Zn,Cd
sat% <]
Il | 65-8.5 <4 =80 <0.2 <0.03 CN,
sat% OrgP,
Total Hag,
FCB
Mot To
Ee
Detected
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FIGURE 1. Categerized Global Oceanic Observing System (GOOS) Parameters
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FIGURE 2. Derivation of Categories for Priority Pollutant Monitoring

L EPA Priority Pollutarits J

5| Non-Persistent ’ Persistent

Mon-zccumulative Accumulative

B |
— s
4 | Non-volatile 3 Dotaiiie ] o | Volatile ‘ 1 | Non-volatile

Note: Categories characterize each pollutant according to a simple
hierarchy based on chemical persistence and bioaccumulation. Pallutants
in categories 1 and 2 and persistent and may bioaccumulate or enter
food chains. Categories 3 and 4 include pollutants that are persistent
but non-accumulative and are toxic on direct exposure. Category 5
includes those pallutants that are non-persistent andconsequently remain
toxic over short time periods or limited distances from the pollutant source.
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Trend of Oil and Grease, E. coli, and TSS far 1990-1585
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FIGURE 3. Malays
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FIGURE 4. Malaysia: Status of Marine Environmental Quality, 1995,
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FIGURE 5. Malaysia: Annual Trend of Qil Spill Incidents, 1976-1895,
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FIGURE 6. Singapore: Water Monitoring Stations
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FIGURE 7. Singapore: Seawater Moanltoring for the Malaysia-Singapore Joint
Seawalter Monitoring Programme.
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FIGURE 8. Singapmre:ﬁecreatiana[ \Waters--Sampling Points
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FIGURE 8. Location Map of Standard Coastal Stations Run by NFRDA
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